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DEPARTMENT  OF  THE  ARMY 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS 
WASHINGTON.  D.C.  20314 


Planning  Division 


4  April  1984 


TO  INTERESTED  PARTIES 


Enclosed  for  your  information  is  a  copy  of  the  Final 
Environmental  Impact  Statement  (FEIS)  on  the  Sheyenne 
River,  North  Dakota,  project.  The  FEIS  is  being  filed 
with  the  Environmental  Protection  Agency  pursuant  to  the 
National  Environmental  Policy  Act  of  1969  (NEPA)  and 
regulations  of  the  President's  Council  on  Environmental 
Quality  for  implementing  NEPA  (40  CFR  Parts  1500-1508). 

Also  enclosed  are  copies  of  the  report  of  the  Board 
of  Engineers  for  Rivers  and  Harbors  and  the  proposed 
report  of  the  Chief  of  Engineers.  The  FEIS  addresses  the 
action  proposed  by  the  Chief  of  Engineers.  These  docu¬ 
ments  are  currently  under  review  by  the  heads  of  Federal 
agencies  and  the  Governor  of  the  State  of  North  Dakota. 
Upon  receipt  of  their  comments,  the  report  of  the  Chief 
of  Engineers  will  be  completed  and  submitted  to  the 
Secretary  of  the  Army  for  transmittal  to  Congress. 

Any  questions  on  the  FEIS  should  be  directed  to  the 
Office  of  the  Chief  of  Engineers,  ATTN:  DAEN-CWP, 
Washington,  DC  20314.  The  official  closing  date  is 
30  days  from  the  date  on  which  the  notice  of  availability 
appears  in  the  Federal  Register.  This  closing  date  may 
be  somewhat  later  than  30  days  from  the  date  of  this 
letter. 
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DEPARTMENT  OF  THE  ARMY 
BOARD  OF  ENGINEERS  FOR  RIVERS  AND  HARBORS 
KINGMAN  BUILDING 
FORT  BELVOIR,  VIRGINIA  22060 


REPLY  TO 
ATTENTION  OF 


3ERH-PLN  23  January  1984 

SUBJECT:  Sheyenne  River,  North  Dakota 


Chief  of  Engineers 
Department  of  the  Army 
Washington,  DC  20314 


Summary  of  Board  Action 

The  Board  concurs  in  the  recommendation  of  the  reporting  officers 
for  flood  control  improvements  on  Sheyenne  River,  North  Dakota. 
The  improvements  consist  of: 

a.  Levees  and  a  flood  diversion  channel  at  West  Fargo  and 
Riverside. 

b.  A  flood  diversion  channel  from  Horace  to  West  Fargo. 

c.  Raising  the  existing  Baldhill  Dam  5  feet  to  provide 
additional  flood  control  storage. 

The  project  cost  is  estimated  at  $39,600,000,  of  which 
$13,900,000  would  be  non-Federal,  based  on  traditional  cost¬ 
sharing  policies.  'The  benefit-cost  ratio  is  6.7.  The  Board 
recommends  the  plan  of  improvement  subject  to  cost-sharing  and 
financing  arrangements  satisfactory  to  the  President  and  the 
Congress. 


Summary  of  Report  Under  Review 

1.  Authority .  Section  201,  Title  II,  of  the  Flood  Control  Act 
of  1*570  ( Public  Law  91-611)  authorized  the  Secretary  of  the  Army, 
acting  through  the  Chief  of  Engineers,  to  construct  and  implement 
the  Kindred  Lake  project  and  other  improvements  in  the  Sheyenne 
River  Basin.  Section  201  is  quoted  in  the  District  Engineer's 
Report.  After  completion  of  the  feasibility  report  that  recom¬ 
mended  implementation  of  the  mul tiple-purpose  Kindred  Lake 
project,  several  significant  events  affected  later  planning 
studies.  These  events  included  passage  of  the  National  Environ¬ 
mental  Policy  Act  of  1969;  adoption  by  the  Water  Resources 
Council  in  1973  of  the  Principles  and  Standards  for  Water  and 
Related  Land  Resources  Planning;  special  studies  by  the  District 
Engineer  in  1974  which  examined  effects  of  the  Kindred  Lake 
project  on  groundwater  levels,  shoreline  erosion,  and  water 
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quality;  and  changes  in  implementation  schedules  and  plans  for 
the  Garrison  Diversion  Unit.  These  events  prompted  a  complete 
reevaluation  of  problems,  needs,  and  alternative  solutions  for 
the  study  area  and  resulted  in  preparation  of  this  report. 

2.  Description  of  the  study  area.  The  Sheyenne  River  Basin  in 
southeastern  North  Dakota  drains  7,140  square  miles,  and  flows 
into  the  Red  River  of  the  North  near  Fargo,  North  Dakota.  The 
principal  study  area  for  this  report  includes  Lake  Ashtabula  and 
the  Sheyenne  River  from  Baldhill  Dam  downstream  to  the  confluence 
with  the  Red  River  of  the  North,  with  emphasis  on  flood-prone 
areas  along  the  Sheyenne.  Water  quality  of  the  river  is 
relatively  poor  and  is  directly  related  to  land  use.  Dominant 
land  use  is  for  cropland  and  pasture/rangeland. 

3.  Economic  level opment.  Agriculture  is  the  economic  base  of 
the  basin  and  is  expected  to  remain  relatively  stable.  Changes 
in  crops  will  be  dictated  by  the  agricultural  economy,  with  the 
most  profitable  crops  b*\ng  grown  in  the  largest  quantities. 

Some  land  will  be  lost  to  urbanization  and  some  wetland  and 
woodland  will  be  converted  to  cropland.  The  population  centers 
of  the  lower  Sheyenne  River  Basin  are  the  communities  of  Valley 
City,  Lisbon,  West  Fargo,  and  Riverside.  Residential  development 
is  expected  to  spread  outside  the  urban  areas,  but  must  be  in 
accordance  with  floodplain  regulations.  Total  population  of  the 
lower  basin  in  1980  was  21,325  and  is  expected  to  increase  to 
37,770  by  year  2030. 

4 •  Existing  and  authorized  improvements. 

a  Baldhill  Dam,  which  impounds  Lake  Asntaoula,  was 
authorized  by  the  Flood  Control  Act  of  1944  for  flood  control, 
water  supply,  lew-flow  augmentation,  and  pollution  abatement. 

Th«i  U.S.  Army  Corps  of  Engineers  began  construction  of  that 
project  in  1947  and  the  dam  was  substantially  completed  in 
1950.  It  is  located  about  15  miles  upstream  of  Valley  City  at 
river  mile  271  on  the  Sheyenne  River.  Studies  conducted  under 
the  Corps  of  Engineers  Dam  Safety  Program  founc  that  Baldhill  Dam 
has  inadequate  spillway  capacity  and  that  the  earthen  emoanKment 
may  be  unstable. 

o.  Local  interests  have  constructed  low  levees  along  many 
reaches  of  the  Sheyenne  River  in  an  attempt  to  reduce  flooding 
problems . 

c.  The  authorized  Kindred  Dam  project  consists  of  a 
multiple-purpose  reservoir  for  rioou  control,  water  quality 
control,  recreation,  ana  fish  and  wildlife  on  the  Sheyenne  River 
near  Kindred,  North  Dakota,  m  combination  with  a  revised 
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operating  plan  at  Baldhill  Dam  and  appropriate  floodplain 
management  measures  at  Lisbon,  Valley  City,  and  West  Fargo. 

5.  Problems  and  needs.  Flooding  and  resulting  damages  along  the 
Sheyenne  River  from  Valley  City  to  its  confluence  with  the  Red 
River  of  the  North  are  still  major  problems  in  the  study  area. 
Major  recent  floods  occurred  in  1969,  1975,  and  1979.  Signifi¬ 
cant  floods  also  occurred  in  1882,  1897,  1950,  1965,  1966,  and 
1978.  Although  Baldhill  Dam  provides  some  flood  protection, 
damages  still  result.  Estimated  damages  that  would  be  incurred 
by  a  1-percent  chance  flood  are  $109,000,000.  Average  annual 
damages  are  estimated  at  over  $28,000,000  for  the  basin.  Most  of 
these  flood  damages  would  occur  in  the  West  Fargo  and  Riverside 
urban  area. 

6.  Improvements  desired.  Residents  and  local  governments  of 
flood-prone  areas  along with  Water  Resource  Districts  (particu¬ 
larly  the  Southeast  Cass  Water  Resource  District)  and  the  North 
Dakota  State  Water  Commission  have  actively  supported  development 
of  a  plan  to  address  the  severe  flood  problems.  Although  the 
Kindred  Lake  project  received  strong  local  support  from  1968 
through  1976,  recent  support  for  the  reevaluation  of  all  alterna¬ 
tives  has  been  widespread  and  substantial.  Local  interests 
desire  additional  flood  control  improvements  for  the  basin. 

7.  Alternatives  considered.  A  comprehensive  evaluation  of 
alternatives  to  address  the  flooding  problems  was  conducted. 
Structural  and  nonstructural  alternatives  included  major  reser¬ 
voir  storage,  levees,  channels,  floodplain  evacuation,  wetland 
storage,  and  other  options.  Modified  versions  of  the  authorized 
Kindred  Lake  project  were  also  evaluated,  but  were  not  included 
among  the  final  alternative  plans  because  the  potential 
significant  adverse  social  and  environmental  impacts  resulted  in 
a  general  lack  of  regional  or  local  support  for  the  project. 

8*  Plan  of  improvement.  The  District  Engineer’s  selected  plan 
of  improvement  consists  of  the  following  major  components  along 
with  designated  responsibility  for  their  implementation: 

a.  U.S.  Army  Corps  of  Engineers  implementation. 

(1)  Levees  and  a  flood  diversion  channel  at  West  Fargo 
and  Riverside. 

(2)  A  flood  diversion  channel  from  Horace  to  West  Fargo. 

(3)  A  S-foot  raise  of  Baldhill  Dam  to  provide  additional 
flood  control  storage.  In  addition  to  lands  required  for  the 
proposed  flood  control  storage,  acquisition  of  up  to  450  acres  is 
proposed  for  wildlife  mitigation. 
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b.  Non-Federal  implementation. 

(1)  Adoption  (or  continuation',  and  enforcement  of 
floodplain  regulations  in  flood-prone  areas  of  the  basin* 

(2)  Enforcement  of  drainage  laws  to  ensure  that  future 
drainage  of  wetlands  would  not  increase  downstream  flood  damages. 

(3)  Control  of  private  levee  construction  to  sr*i- 

increases  in  upsteam  and  downstream  flood  damages. 

(4)  A  multiple-purpose  dam  for  flood  control  and 
recreation  on  Dead  Colt  Creek,  a  tributary  of  the  Sheyenne  River 
(construction  by  local  interests  is  about  80-percent  complete). 

c.  Non-Federal  or  other  Federal  agency  implementation. 

(1)  Ring  levees  at  individual  flood-prone  farmsteads  and 
residences . 

(2)  Increase  in  the  capacity  of  wetlands  (drained  and 
existing)  to  store  floodwaters. 

The  District  Engineer  found  that  while  elements  c(l)  and  c(2) 
above  were  desirable,  their  implementation  was  uncertain,  and 
remaining  features  of  the  plan  were  not  dependent  on  these 
elements  for  economic  justification  or  functioning.  Therefore, 
elements  c(l)  &nd  c(2)  were  not  included  in  the  plan  recommended 
for  U.S.  Army  Corps  of  Engineers  implementation. 

9.  Economic  evaluation.  Based  on  October  1981  price  levels, 
those  components  recommended  by  the  reporting  officers  for 
implementation  in  the  Corps  of  Engineers  plan  are  estimated  to 
cost  $34,400,000,  of  which  $12,200,000  would  be  non-Fedcral, 
based  on  traditional  cost-sharing  policies.  Average  annual 
costs,  using  an  interest  rate  of  7-5/8  percent  and  a  100-year 
period  for  economic  analysis,  are  estimated  at  $3,003,000, 
including  $80,000  for  annual  operation  and  maintenance.  Average 
annual  benefits  are  estimated  at  $22,432,000,  and  the  benefit- 
cost  ratio  is  7.5. 

10.  Project  impacts.  The  District  Engineer  finds  that  the 
recommended  Corps  of  Engineers  plan  would  provide  a  comprehensive 
approach  for  addressing  the  flooding  problems  of  the  lower 
Sheyenne  River  3asin.  It  would  reduce  average  annual  flood 
damages  by  about  three- fourths  and  would  provide  a  very  high 
degree  of  flood  protection  in  the  urban  areas  of  West  Fargo  and 
Riverside.  Environmental  quality  would  be  enhanced  at  West  Fargo 
and  Riverside  and  on  the  channel  from  Horace  to  West  Fargo  due  to 
grassed  areas  and  selected  shelterbelts .  Raising  Baldhill  Dam 
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would  have  some  adverse  environmental  effects,  but  these  would  be 
mitigated.  The  quality  of  life  would  be  improved  for  over  15,000 
persons  by  reducing  the  threat  of  flooding.  When  compared  with 
other  possible  alternative  plans,  the  District  Engineer  finds 
that  his  recommended  plan  provides  the  most  acceptable  trade-offs 
of  economic,  environmental,  social  well-being,  and  impiementa- 
bility  considerations  while  achieving  flood  damage  reduction. 

11.  Recommendations  of  the  reporting  officers.  The  District 
Engineer  recommends  authorization  of  improvements  for  flood 
control  in  the  Sheyenne  River  Basin,  generally  in  accordance  with 
the  plan  described  in  his  report  and  subject  to  certain  items  of 
local  cooperation.  He  also  recommends  deauthorization  cf  the 
Kindred  Dam  project.  The  Division  Engineer  concurs. 

Review  by  the  Board  of  Engineers  for  Rivers  and  Harbors 

12.  General .  The  Board's  review  encompassed  the  overall 
technical,  economic,  social,  and  policy  aspects,  an?*  interrelated 
phases  or  tne  findings,  conclusions,  and  recommendation  of  the 
reporting  officers,  including  compatibility  of  the  recommended 
plan  with  the  Water  Resources  Council's  Economic  and  Environmen¬ 
tal  Principles  and  Guidelines  for  Water  and  Related  Land 
Resources  Implementation  Studies.  The  Board  also  considered  the 
views  of  interested  parties,  including  Federal,  State,  and  local 
agencies. 

13.  Responses  to  the  Division  Engineer's  public  notice.  The 
Division  Engineer  isnued  a  public  notice  on  25  April  1983  stating 
the  findings  and  recommendations  of  the  reporting  officers  and 
inviting  interested  parties  to  present  additional  information  to 
the  Board.  Six  letters  have  been  received  in  response  to  the 
notice.  A  State  agency  expressed  support  for  the  project  and 
reaffirmed  its  intent  to  act  as  local  sponsor.  One  association 
requested  and  was  granted  an  extension  of  time,  and  later 
expressed  opposition  to  raising  Baldhill  Dam  because  private  land 
would  be  taken.  Another  association  opposed  both  the  Kindred  Dam 
project  and  the  raising  of  Baldhill  Dam  for  the  same  reason. 

Also,  one  association  opposed  deauthorization  of  the  Kindred  Dam 
project.  A  church  parish  objected  to  the  adverse  impact  on  its 
church  camp  resulting  from  raising  Baldhill  Dam. 

14.  Findings  and  conclusions.  The  Board  zi  Engineers  for  Rivers 
and  Harbors  concurs  m  the  findings  and  recommendation  of  the 
reporting  officers.  The  recommended  improvements  are  econom¬ 
ically  justified,  engi neeringly  feasible,  and  environmentally 
acceptable,  and  the  requirements  of  local  cooperation  are 
generally  appropriate.  The  recommended  plan  is  tne  National 
Economic  Development  plan. 
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15.  The  levees  and  diversion  at  West  Fargo  and  Riverside  and  the 
flood  diversion  channel  from  Horace  to  West  Fargo,  with  the 
grassed  areas  and  selected  sheiterbelts,  would  improve  the 
environmental  quality  in  the  area.  The  raise  of  Baidhill  Dam 
would  have  some  limited  adverse  effects  because  of  temporary 
flooding  of  woodlands  and  other  habitats;  however,  the  wildlife 
mitigation  features  of  the  project  will  compensate  for  the 
adverse  effects. 

16.  Wildlife  mitigation. 

a.  The  reporting  officers  estimate  that  1,214  acres  of 
wildlife  habitat  at  Lake  Ashtabula,  including  170  acres  of 
woodlands,  would  be  subjected  to  infrequent  but  long-duration 
inundation  from  increased  storage  of  floodwaters  at  Baidhill 
Dam.  The  Board  notes  that,  while  many  of  the  tree  species  in  the 
project  area  are  known  to  be  tolerant  to  natural  river  flooding 
of  long  duration,  there  is  uncertainty  as  to  the  tolerance  of 
these  species  to  nonflowina,  standinq  water  inundation  common  to 
a  reservoir  situation.  In  addition,  there  would  be  significant 
destruction  of  understory  vegetation.  Any  major  loss  of  trees 
and  understory  shrubs  and  forbs  would  have  significant  adverse 
impact  on  dependent  wildlife  species  such  as  white-tailed  deer, 
downy  woodpeckers,  great  horned  owls,  and  fox  squirrels.  In 
addition,  many  species  of  songbirds  use  these  woodlands.  Wood¬ 
land  habitat  is  critical  for  food  and  cover  for  many  wildlife 
species  during  the  typically  severe  winters. 

b.  Up  to  450  acres  of  separable  lands  have  been  recommended 
for  acquisition  to  mitigate  habitat  for  these  losses.  The 
reporting  officers  indicate  that  separable  land*:  could  be  located 
within  the  Sheyenne  River  Basin,  but  not  necessarily  contiguous 
to  project  boundaries.  They  assume,  as  a  worst  case,  that  no 
mitigation  could  be  accomplished  on  lands  needed  for  the  basic 
project.  The  reporting  officers  state  that  because  the  amount  of 
land  ultimately  needed  for  the  design  flood  control  pool  is 
uncertain,  the  exact  amount  of  separable  lands  that  might  be 
needed  for  wildlife  mitigation  can  on:y  be  determined  after  a 
detailed  identification  of  the  project  take-line. 


M 


c.  During  detailed  preconstruct  ion  planning,  any  additional 
lands  needed  for  squaring-off  or  to  be  acquired  as  uneconomic 
remnants  or  for  severance  will  be  identified.  If  none  of  these 
lands  prove  suitable  to  mitigate  remaining  wildlife  losses,  then 
separable  lands  would  need  to  be  acquired  to  accomplish  the 
mitigation.  The  Board  recognises,  however,  that  due  to  inherent 
uncertainties  in  the  amount  of  lan!  needed  for  the  final  design 
flood  control  pool,  the  reporting  officers  need  the  flexibility 
and  author i ration  to  be  able  to  acquire  additional  lands  for 
wildlife  mitigation. 
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d.  The  Board  notes  that  fencing  and  management  (tree  and 
shrub  plantings,  food  plots,  etc.)  of  existing  project  lands  at 
Lake  Ashtabula  could  accomplish  much  of  the  anticipated  mitiga¬ 
tion.  If  sufficient  lands  of  suitable  habitat  are  acquired  with 
the  basic  project  take-line,  few  additional,  if  any,  separable 
lar.ds  would  be  needed.  In  addition,  there  is  sufficient  acreage  of 
woodland  habitat  contiguous  to  project  boundaries  at  Lake  Ashtabula 
to  mitigate  woodland  losses,  if  separable  mitigation  land  is 
needed.  Consequently,  the  Board  believes  that  woodlands  contiguous 
to  the  project  should  be  authorized  for  acquisition  and  management 
to  mitigate  wildlife  losses,  if  determined  to  be  needed  during 
preconstruction  planning,  but  should  be  limited  to  30C  total  acres 
rather  than  450  acres.  This  procedure  conforms  to  current  policy 
that  project  lands  should  be  used  to  the  fullest  extent  practicable 
for  mitigation  of  fish  and  wildlife  losses  and  that  contiguous 
lands  should  then  be  used  for  any  separable  land  acquisition.  The 
estimated  first  cost  of  acquisition  of  these  separable  mitigation 
lands,  if  needed,  would  be  about  $175,000.  The  estimated  first 
cost  of  the  total  mitigation  plan,  including  measures  on  project 
lands,  would  be  about  $415,000.  The  average  annual  cost,  including 
operation  and  maintenance,  would  be  about  $40,000. 

17.  Total  project  first  cost,  based  on  October  1983  price  levels, 
is  estimated  at  $39,600,000,  of  which  $25,700,000  would  be  Federal 
and  $13,900,000  non-Federal,  based  on  traditional  cost-sharing 
policies.  Average  annual  charges,  based  cn  an  8-1/8  percent 
interest  rate  and  a  100-vear • period  for  economic  analysis,  are 
estimated  at  $3,933,000.  Average  annual  benefits  are  $26,317,000, 
and  the  benefit-cost  ratio  is  6.7. 

18.  The  Administration's  position  cn  cost  sharing  and  financing  of 
flood  control  is  that  35  percent  cf  assigned  construction  costs  are 
to  be  financed  during  the  period  cf  construction  by  non-Federal 
interests,  or  if  the  project  is  covered  by  Section  3  of  the  Flood 
Control  Act  of  1936,  as  amended,  then  non-Federal  interests  are  to 
provide  the  value  of  lands,  easements,  rights-of-way,  and  reloca¬ 
tions  required  for  project  construction,  if  these  requirements  are 
greater  than  35  percent.  Operation,  maintenance,  and  replacement 
costs  would  also  be  a  non-Federal  responsibility .  A  portion  of  the 
non-Federal  share  may  be  paid,  with  interest,  over  a  period  not  to 
exceed  50  years  from  initiation  of  construction,  when  payment 
during  construction  would  be  an  undue  burden  on  the  non-Federal 
sponsor. 

19.  Recommendations .  The  Beerd  recommends  implementation  of  a 
flood  protection  plan  on  the  Sheyenne  River,  North  Dakota, 
generally  in  accordance  with  the  reporting  officers*  plan,  except 
that  separable  mi.igttion  land  should  be  limited  to  300  acres  and 
should  be  contiguous  to  the  project,  with  such  modifications  as 
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in  the  discretion  of  the  Chief  of  Engineers  may  be  advisable,  and 
in  accordance  with  cost-sharing  and  financing  arrangements 
satisfactory  to  the  President  and  the  Congress.  This  recommenda¬ 
tion  is  made  with  the  provision  that  work  may  be  accomplished  in 
separable  increments  as  determined  feasible  by  the  Chief  of 
Engineers,  and  that,  prior  to  implementation,  non-Federal 
interests  will  agree  to  comply  with  the  following  requirements: 

a.  Provide  without  cost  to  the  United  States  all  lands, 
easements,  rights-of-way,  relocations  of  utilities,  highway 
bridges,  roads,  and  sewers  necessary  for  construction,  operation, 
and  maintenance  of  the  levees  and  diversion  at  West  Fargo  and 
Riverside  and  flood  diversion  channel  from  Horace  to  West  Fargo; 

b.  Hold  and  save  the  United  States  free  from  damages  that 
may  result  from  construction  and  maintenance  of  the  levees  and 
diversion  at  West  Fargo  and  Riverside  and  the  flood  diversion 
channel  from  Horace  to  West  Fargo,  not  including  damages  due  to 
the  fault  or  negligence  of  the  United  States  or  its  contractors; 

c.  Maintain  and  operate  the  flood  diversion  channel  and 
levee  portions  of  the  project  after  completion,  in  accordance 
with  regulations  prescribed  by  the  Secretary  of  the  Army; 

d.  Regulate  private  and  non-Federal  public  levee  construc¬ 
tion  along  the  Sheyenne  River  to  ensure  that  construction  of 
levees  would  not  significantly  affect  flood  levels  or  potentially 
increase  flood  damages  either  upstream  or  downstream; 

e.  it  least  annually  inform  affected  interests  of  the  limit 
of  protection  afforded  by  the  project; 

f.  Regulate  drainage  activities  in  the  watershed  to  ensure 
that  flood  frequencies  and  discharges  are  not  increased  or  that 
the  effectiveness  of  the  project  is  not  adversely  affected;  and 

g.  Publicise  floodplain  information  in  the  areas  concerned 
and  provide  this  information  to  coning  and  other  regulatorv 
agencies  for  their  guidance  and  leadership  in  preventing  unwise 
future  development  in  the  floodplain  and  in  adopting  such  regula¬ 
tions  as  may  be  necessary  to  ensure  compatibility  between  fut’^e 
development  and  protection  levels  provided  by  the  project. 

The  Board  also  recommends  that  the  nul tiple-purposc  project  for 
flood  control,  water  quality,  recreation,  and  fish  and  wildlife 
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at  Kindred  Lake,  North  Dakota,  authorized  for  implementation  by 
the  Flood  Control  Act  of  1970  (Public  Law  91-611),  be  deauthorized . 

FOR  THE  BOARD: 


RICHARD  M.  WELLS 
Major  General,  USA 
Chairman 


Proposed  Report* 


DEPARTMENT  OF  THE  ARMY 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS 
WASHINGTON.  D  C.  203  1  * 


SUBJECT:  Sheyenne  River,  North  Dakota 


THE  SECRETARY  OF  THE  ARMY 


1.  I  submit  for  transmission  to  Congress  my  report  on  Sheyenne 
River,  North  Dakota.  It  is  accompanied  by  the  reports  of  the 
Board  of  Engineers  for  Rivers  and  Harbors  and  the  District  and 
Division  Engineers.  Section  201,  Title  II,  of  the  1970  Flood 
Control  Act  (Public  Law  91-611)  authorized  construction  of  the 
Kindred  Lake  project  and  other  improvements  in  the  Sheyenne  River 
Basin.  This  report  is  a  reevaluation  of  the  authorized  Kindred 
project. 

2.  The  District  and  Division  Engineers  recommend  deauthorization 
of  the  Kindred  Lake  project  and  authorization  of  a  plan  consist¬ 
ing  of  levees  and  a  diversion  channel  at  West  Fargo  and  River¬ 
side,  a  flood  diversion  channel  from  Horace  to  West  Fargo,  and 
raising  the  existing  Baldhill  Dam.  The  reporting  officers  also 
recommend  acquisition  of  up  to  450  acres  of  land  for  wildlife 
mitigation.  Using  October  1983  price  levels,  the  project's  first 
cost  is  estimated  at  $39,600,000,  of  which  $25,700,000  would  be 
Federal  under  traditional  cost-sharing  policies.  Average  annual 
charges,  based  on  an  8-1/8  percent  interest  rate  and  a  100-year 
period  for  economic  analysis,  are  $3,933,000.  Average  annual 
benefits  are  $26,317,000,  and  tne  benefit-cost  ratio  is  6.7. 

3.  The  Board  of  Engineers  for  Rivers  and  Harbors  recommends 
implementation  of  flood  protection  improvements  on  the  Sheyenne 
River,  North  Dakota,  generally  in  accordance  with  the  plan  of  the 
reporting  officers,  except  that  any  separable  land  acquisition 
for  wiLdlife  mitigation  should  be  limited  to  300  acres  and  should 
be  contiguous  to  the  project.  It  recommends  the  plan  in 
accordance  with  cost-sharing  and  financing  arrangements 
satisfactory  to  the  President  and  Congress.  The  Board  further 
recommends  that  the  Kindred  Lake  project,  authorized  in  the  Flood 
Control  Act  of  1970  (Public  Law  91-611),  be  deauthorized . 


♦This  report  contains  the  proposed  recommendations  of  the  Chief 
of  Engineers.  The  recommendations  are  subject  to  change  to 
reflect  substantive  comments. 
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4.  I  concur  in  the  findings,  conclusions,  and  recommendations  of 
the  Board. 


J.  K.  BRATTON 
Lieutenant  General,  USA 
Chief  of  Engineers 


J 

%  r 


N’CDED-T 

SUBJECT: 


(August  1983)  1st  Ind 
Sheyenne  River,  North  Dakota  - 
Environmental  Impact  Statement 


General 


devaluation  Report  and 


DA,  North  Central  Divsion, 
Chicago,  Illinois  60605 


Corps  of  Engineers, 


536  South  Clark  Street, 


TO:  Cdr,  USACE  (DAEN-CWP-C) 


I  concur  in  the  analysis  and 


WASH,  D.C.  20314 


J?0  APR  !pQ3 
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Brigadier  General,  USA 
Division  Engineer 
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PREFACE 


The  General  Reevaluation  and  Environmental  Impact  Statement  for 
flood  control  and  related  purposes  In  the  Sheyenne  River  basin,  North 
Dakota,  presents  the  findings,  conclusions,  and  recommendations  of 
studies  conducted  from  February  1976  through  August  1982. 

The  Report  addresses  the  water  resource  and  related  problems  and 
needs  of  the  lower  Sheyenne  River  basin  with  particular  emphasis  on 
reducing  flood  damages  -  the  most  significant  local  water  resource  need. 

The  goal  of  the  reevaluation  is  to  identify  a  plan  for  water  resource 
development  that  meets  the  needs  of  the  basin,  is  consistent  with  the 
national  objective  of  economic  development  and  the  national  considerat¬ 
ions  for  environmental  quality,  and  is  implementable. 

The  study  completely  reevaluates  and  reformulates  work  done  during 
the  feaclbllity  study  (1963  through  1968).  The  1968  feasibility  report 
recommended  construction  of  the  multiple-purpose  Kindred  Lake  project. 

The  Kindred  Lake  project  would  reduce  flood  damages,  improve  water 
quality,  provide  for  recreation,  and  enhance  fish  and  wildlife.  The 
report  also  recommended  that  Ealdhill  Dam  be  operated  to  provide  more 
flood  control  storage  before  spring  runoff. 

.  .  •« “ 

In  the  Flood  Control  Act  of  1?70  (Public  Law  91-611)  Congress  authorized 
the  Kindred  Lake  project  for  construction.  Before  funds  were  appropriated  for 
the  reeve luac ion,  special  studies  examined  the  effects  the  project  would  have 
on  groundwater  levels  in  the  Sheyenne  National  Grassland,  the  potential  shore¬ 
line  erosion  around  Kindred  Lake,  and  the  effects  the  project  would  have  on 
water  quality.  In  1976»  following  completion  of  these  studies,  the  Corps 
received  appropriations  to  begin  the  reevaiuatlon. 


Several  events  occurred  between  completion  of  the  feasibility  study 
(1968)  and  the  start  of  the  reevaluation  studies  (1976)  that  significantly 
cahnged  planning  guldwllnes.  These  changes  required  a  complete  reevaluation 
of  the  study  area.  The  events  Included: 

1.  Passage  of  the  National  Environmental  Policy  Act  of  1969, 

2.  Completion  of  the  special  studies  (1974), 

3.  Adoption  by  the  Water  Resources  Council  of  new  principles  and 
standards  for  planning  water  and  related  land  resources  (1973),  and 

4.  Uncertainty  in  the  status  of  the  Garrison  Diversion  Unit  (1975 
and  1975) . 

The  principal  elements  of  the  water  resource  plan  selected  on  the 
basis  of  the  reevaluation  and  presented  in  this  report  are: 

e  Adoption  (or  continuation)  and  enforcement  of  floodplain  regula¬ 
tions  in  flood-prone  areas  of  the  basin  (non-Fedeval  implementation) . 

e  Regulation  of  drainage  to  ensure  that  future  drainage  of  wetlands 
would  not  increase  downstream  flood  damages  (non-Federal  implementation). 

•  Control  of  private  levee  construction  to  prevent  Increases  in 
upstream  and/or  downstream  flood  damages  (non-Federal  implementation). 

e  Levees  and  e  flood  diversion  channel  (t  West  Fargo/Riverside 
(Corps  of  Engineers  implementation  with  a  non-Federal  sponsor). 

e  A  flood  diversion  channel  from  Horace  to  West  Fargo  (Corps  of 
Engineers  implementation  with  a  non-Federal  sponsor) . 

e  A  5-foot  raise  of  Baldhill  Dam  to  provide  additional  flood  control 
storage  (Corps  of  Engineers  implementation  with  a  non-Federal  sponsor). 
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•  Ring  levees  or  other  individualized  flood  proofing  at  flood- 
prone  farmsteads  and  residences  (non-Federal  or  other  Federal  agency 
implementation  or  continued  evaluation  for  potential  Corps  of  Engineers 
implementation) . 

•  A  multiple-purpose  dam  for  flood  control  and  recreation  on  Dead 
Colt  Creek,  a  tributary  of  the  Sheyenne  River  (non-Federal  implementation) . 

•  Increase  in  the  storage  capacity  of  wetlands  (drained  and  existing) 
to  retain  floodvaters  (non-Federal  or  other  Federal  agency  implementation) . 

The  General  Reevaluation  and  Environmental  Impact  Statement  consists 
of  four  volumes:  the  main  report  and  environmental  impact  statement 
(published  jointly  in  one  volume)  and  three  volumes  of  technical  appendixes. 

The  main  report  summarizes  the  water  resource  and  related  problems 
and  needs  of  the  basin,  the  alternatives  evaluated,  the  process  used  to 
develop  and  select  a  plan,  the  conclusions  of  the  study,  and  the  recommen¬ 
dations  for  Federal  participation  through  the  Corps  of  Engineers. 

The  environmental  impact  statement,  bound  with  the  main  report,  de¬ 
scribes  the  environmental  effects  of  Implementation  of  the  selected  plan 
and  discusses  the  relative  merits  of  the  other  alternatives. 

The  technical  appendixes  present  the  detailed  Information  used  in 
Investigating  the  problems  and  needs,  assessing  the  impacts  of  the 
alternatives,  and  evaluating  the  alternatives  and  technical  details  of  the 
selected  plan. 

These  "General  Reevaluation"  studies  were  accomplished  under  the 
title  of  "Phase  1  General  Design  Memorandum"  during  the  period  1976  through 
February  1982.  Any  references  in  these  general  reevaluation  documents  to 
"Phase  1  General  Design  Memorandum"  is  synonymous  with  a  reference  to  a 
"general  reevaluation". 
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Comments  or  inquiries  on  the  General  Reevaluation  and  Environmental 
Impact  Statement  should  be  sent  to: 

District  Engineer 

St.  Paul  District,  Corps  of  Engineers 
ATTN:  NCSPD-PF 

1135  U.  S.  Post  Office  &  Custom  House 
St.  Paul,  Minnesota  55101 
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INTRODUCTION 


PURPOSE  OF  DOCUMENTATION 

The  purpose  of  this  report  and  environmental  impact  statement  is  to 
provide  to  agencies  and  the  public  the  information  compiled  during  the 
General  Reevaluation  studies  for  flood  control  and  other  purposes  on  the 
Sheyenne  River,  North  Dakota.  The  information  in  this  report  has  been 
the  basis  for  the  formulation  of  water  management  plans  to  address  basin¬ 
wide  water  and  related  problems  and  needs.  The  reevaluation  study  is 
required  by  Corps  of  Engineers  regulations  to  ensure  that  plans  developed 
are  consistent  with  basin  needs  and  conditions  and  meet  current  evaluation 
criteria  for  Federal  water  projects.  These  studies  comply  with  the  U.S. 
Water  Resources  Council's  Principles  and  Standards  and  with  the  appropriate 
Corps  of  Engineers  regulations. 

STUDY  AUTHCRITY/AUTHORIZED  PROJECT 

The  Flood  Control  Act  of  31  December  1970  (Public  Law  91-611), 

Title  II,  Section  201,  authorized  the  Secretary  cf  the  Army  acting  through 
thn  Chief  of  Engineers  to  construct  and  implement  the  Kindred  Lake  project 
and  other  improvements  in  the  Sheyenne  River  basin.  The  act  states: 

"The  following  works  of  improvement  for  the  benefit  of 
navigation  and  the  control  of  destructive  floodwaters 
and  other  purposes  are  hereby  adopted  and  authorized 
to  be  prosecuted  by  the  Secretary  of  the  Army,  acting 
through  the  Chief  of  Engineers,  in  accordance  with  the 
plans  and  subject  to  the  conditions  recommended  to  be 
the  Chief  of  Engineers  in  the  respective  reports  herein¬ 
after  designated. . .The  project  for  flood  protection  and 
other  purposes  on  the  Sheyenne  River,  North  Dakota,  is 
hereby  authorized  substantially  in  accordance  with  the 
recommendations  of  the  Chief  of  Engineers  in  House  Docu¬ 
ment  Numbered  91-330,  at  an  estimated  cost  of  $20,000,030." 

The  authorized  plan  of  improvement  consists  of  a  multiple- purpose 
reservoir  for  flood  control,  water  quality  control,  recreation,  and 
fish  and  wildlife  on  the  Sheyenne  River  near  Kindred,  North  Dakota,  in 
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combination  with  a  revised  operating  plan  at  Baldhill  Dam  and  appropriate 
floodplain  management  measures  at  Lisbon,  Valley  City,  and  West  Fargo, 
North  Dakota.  The  authorized  Kindred  Dam  was  to  be  located  at  river 
mile  76  on  the  Sheyenne  River,  about  5  miles  southwest  of  Kindred, 
as  shown  on  plate  1. 

This  project  is  described  in  the  report  of  the  Chief  of  Engineers, 
dated  15  September  1969,  House  Document  No.  91-330,  91st  Congress,  2d 
Session.  A  summary  of  the  authorized  project  is  contained  in  Appendix  M, 
Plan  Formulation. 


NEW  INFORMATION  SINCE  THE  SURVEY  REPORT 

The  interim  survey  report,  October  1968,  recommended  construction  of 
the  Kindred  Lake  project  and  other  features.  Since  then,  several  events 
have  occurred,  additional  information  has  been  gathered,  and  further 
studies  have  been  accomplished  to  assist  in  the  evaluation  of  alternatives. 
Following  are  some  of  the  principal  items. 

Hydrology 

1.  Floods  -  Major  floods  in  1969,  1975,  1978,  and  1979  affected  all 
or  parts  of  the  basin. 

2.  Drought  -  In  the  late  summer,  fall,  and  winter  of  1976  and  early 
1977,  very  dry  conditions  were  experienced  in  the  basin. 

3.  Studies  -  Studies  included  delineation  of  drainage  areas, 
development  of  HEC-1  and  HEC-5C  computer  models  to  analyze  runoff  patterns 
and  floocs,  reanalysis  of  frequency-* discharge  curves,  and  reanalysis  of 
probable  maximum  discharges  at  the  Baldhill  and  Kindred  Dam  sites.  Addi¬ 
tional  information  on  the  hydrology  of  the  Sheyenne  River  basin  can  be 
found  in  Appendix  B,  Hydrology. 


Hydraulics 

Studies  included  the  development  of  the  HEC-2  computer  model  to  analyze 
water  surface  profiles  for  floods,  development  of  stage-discharge  relation¬ 
ships  on  the  lower  Sheyenne  River,  and  analysis  of  the  effects  of  backwater 
from  the  Maple  River  and  Red  River  of  the  North  on  the  water  surface 
profile  from  West  Fargo  downstream.  Additional  information  on  the  hydraulic 
characteristics  of  the  Sheyenne  River  can  be  found  in  Appendix  C,  Hydraulic 
Analysis  and  Interior  Drainage  Design* 

Environmental 


Studies  included  acquisition  of  false  color  infrared  Imagery  along 

the  Sheyenne  River,  development  of  base-line  environmental  data,  inventory 

of  cultural  resources  of  the  basin,  analysis  of  groundwater  levels  and 
vegetation  types  in  the  Sheyenne  delta  area,  and  mapping  of  habitat  types 

in  the  Baldhill  Dam  and  Kindred  Dam  areas.  Additional  information  on 
Environmental  Resources  is  contained  in  Appendix  D,  and  on  Cultural 
Resources  in  Appendix  E. 

Social 


A  social  profile  of  the  area's  base-line  condition  and  a  social  impact 
assessment  of  the  alternatives  were  developed.  An  institutional  analysis 
was  developed  to  describe  the  interrelationship  of  agencies  and  organiza¬ 
tions  involved  in  water  resource  development  in  the  Sheyenne  River  basin. 
Additional  information  on  social  and  institutional  characteristics  is 
contained  in  Appendix  F. 

Public  Involvement 

A  citizens  committee  representing  interests  in  the  lower  Sheyenne 
River  basin  was  formed  to  provide  public  input  to  the  study.  A  discus¬ 
sion  of  the  public  involvement  and  coordination  process  is  contained 
in  Appendix  A,  Coordination  and  Public  Participation. 
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Economic 


Studies  iucluded  a  detailed  inventory  of  floodplain  properties  includ¬ 
ing  residences,  buLinesses,  industries,  public  facilities,  and  agricultural 
lands  and  an  analysis  of  land  use  patterns  and  projected  future  trends  in 
the  flood-prone  areas.  Additional  information  on  the  flood  damage  char¬ 
acteristics  of  the  basin  is  contained  in  Appendix  G,  Economic  Analysis  - 
Flood  Damages  and  Benefits. 

Water  Quality 

Studies  included  collection  of  water  quality  and  sediment  data  at 
several  locations  on  the  Sheyenne  River.  Information  on  the  water  quality 
characteristics  of  the  basin  is  contained  in  Appendix  H. 

SCOPE  OF  THE  STUDY 

The  general  reevaluation  study  for  the  authorized  Kindred  Lake  project 
is  a  complete  reevaluation  of  problems  and  needs  and  reformulation  of 
alternatives  to  addresr.  those  problems  and  needs.  Because  of  the  re- 
evaluation  nature  of  the  study  and  the  sensitivity  of  the  issues  involved, 
the  name  of  the  study  was  changed  from  the  Kindred  Lake  project  to  the 
Sheyenne  River  Flood  Control  project.  The  authorized  project  purposes 
were  flood  damage  reduction,  water  quality  control,  recreation,  and 
fish  and  wildlife.  The  reformulation  studies  are  addressing  all  of 
these  purposes  plus  water  supply;  however,  the  principal  emphasis  is 
on  flood  damage  reduction.  The  principal  study  area  is  the  Sheyenne 
River  basin  from  the  Baldhill  Dam  downstream  to  the  confluence  of  the 
Sheyenne  River  and  Red  River  of  the  North,  with  emphasis  on  the  flood- 
prone  areas  along  the  Sheyenne  River. 

STUDY  PARTICIPANTS  AND  COORDINATION 

The  St.  Paul  District,  Corps  of  Engineers,  managed,  conducted,  and 
coordinated  the  reev valuation  studies.  Input  was  provided  by  other  Federal 
agencies,  North  Dakota  State  agencies,  consultante  aider  contract,  the 
Lover  Sheyenne  River  Citizens  Committee,  water  management  districts,  com¬ 
munities,  and  other  interested  parties  and  organizations.  Appendix  A 
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presents  a  detailed  discussion  on  the  study* s  coordination  and  public 
participation.  The  Lower  Sheyenne  River  Citizens  Committee  meetings 
offered  the  principal  forum  for  the  expression  of  public  opinions  concern¬ 
ing  the  study  and  for  the  transmittal  of  information  to  the  public.  Other 
Federal  and  State  agencies  also  presented  information  at  the  Citizens 
Committee  meetings.  Planning*  coordination*  management,  and  decision 
making  were  conducted  in  an  open  public  forum. 

STUDIES  OF  OTHERS 

Studies  and  reports  by  other  agencies  and  interests  which  relate  to 
the  problems,  needs,  and  alternative  water  management  plans  evaluated  during 
this  reevaluation  study  are  listed  below. 

•  The  Garrison  Diversion  Unit  by  the  U.S.  Bureau  of  Reclamation^ 
is  covered  in  several  reports.  The  report  to  the  International  Joint 
Commission  in  1976  by  the  International  Garrison  Diversion  Study  Board 
and  the  1979  Final  Supplemental  Environmental  Statement  are  the  most 
pertinent. 

•  Sheyenne  National  Grassland  Land  Management  Plan,  Environmental 
Impact  Statement.  Richland  and  Ransom  Com  ties.  North  Dakota.  U.S.  Forest 
Service,  Billings,  Montana,  February  1980. 

•  Overall  Water  Resources  Management  Plan.  Southeast  Cass  County 
Water  Management  District,  West  Fargo,  North  Dakota,  1974. 

•  Lower  Sheyenne  River  Basin,  Water-Land-People t  North  Dakota 
State  University,  Fargo,  North  Dakota,  1974. 

•  Souris- Red- Rainy  River  Basins  Comprehensive  Study.  Souris-Red- 
Rainy  River  Basins  Commission,  1972. 


(1)  Note  that  the  Bureau  of  Reclamation  was  named  the  Water  and  Power 
Resources  Service  for  a  period  in  the  late  1970*8.  References  to  the 
Bureau  of  Reclamation  and  to  the  Water  and  Power  Resources  Service  are 
references  to  the  same  agency. 
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North  Dakota  Interim  State  Water  Resources  Development  Plan. 


SWC  Project  No.  322,  North  Dakota  State  Water  Commission,  Bismarck, 

North  Dakota,  1968. 

•  Conservation  Needs  Inventory,  North  Dakota,  U.S.  Soil  Conserva¬ 
tion  Service,  Bismarck,  North  Dakota,  July  1970. 

PROBLEM  IDENTIFICATION 


INTRODUCTION 


The  problem  identification  process  was  conducted  by  addressing  public 
and  agency  concerns  and  through  technical  analysis  of  the  water  and 
related  land  resources  of  the  basin.  Past  studies  and  reports  of  other 
agencies  as  well  as  public  meetings,  interagency  meetings,  correspondence, 
and  congressional  testimony  were  used  in  assessing  the  problems  and  needs 
perceived  by  the  agencies  and  public.  Interests  outside  the  study  area 
who  might  be  affected  were  also  involved.  Technical  analyses  were  con¬ 
ducted  by  the  Corps  of  Engineers  and  other  agencies  to  determine  the 
extent  and  severity  of  the  water  and  related  land  resource  problems  and 
needs.  The  relationship  of  these  problems  and  needs  to  the  resource  base 
was  described  in  quantitative  terms  as  much  as  possible. 


NATIONAL  OBJECTIVES 

The  national  objectives  which  guided  this  study  are  expressed  in  the 
Water  Resources  Council’s  Principles  and  Standards  for  Planning  Water  and 
Related  Land  Resources  (1973): 

"The  overall  purpose  of  water  and  land  resource  planning 
is  to  promote  the  quality  of  life,  by  reflecting  society’s 
preferences  for  attainment  of  the  objectives  defined  below: 


A.  To  enhance  national  economic  development  by 
increasing  the  value  of  the  Nation's  output  of  goods  and 
services  and  improving  national  economic  efficiency. 


B.  To  enhance  the  quality  of  the  environment  by  the 

management,  conservation,  preservation,  creation,  restora¬ 
tion,  or  improvement  of  the  quality  of  certain  natural  and 

cultural  resources  and  ecological  systems." 

PUBLIC  CONCERNS 

The  concerns  of  the  public  were  assessed  through  public  meetings, 
citizens  committee  meetings,  correspondence,  testimony  before  congres¬ 
sional  committees,  and  media  accounts  of  community  and  citizen  concerns. 
Several  of  the  key  concerns  expressed  before  and  during  evaluation  of 
alternatives  include: 

•  Citizens  of  Fargo,  North  Dakota-Moorhead,  Minnesota,  were  very 
concerned  about  water  supply  shortages  in  late  1976  and  early  1977  when  flow 
in  the  Red  River  of  the  North  dropped  to  zero. 

•  Residents  along  the  Sheyenne  River  from  Kindred  to  the  mouth 
suffered  considerable  economic  loss,  mental  anguish,  and  physical  incon¬ 
venience  during  the  floods  of  1975,  1978,  and  1979,  3  of  the  last  7  years. 

•  Residents  along  the  entire  Sheyenne  River  were  adversely  affected 
by  the  1979  flood  and  had  a  strong  wish  to  see  some  type  of  flood  damage 
reduction  measures  implemented. 

•  Public  concern  in  North  Dakota  over  the  continued  acquisition 
of  wetlands  was  expressed  through  a  stoppage  of  the  Federal  wetland  ease¬ 
ment  program.  Continued  removal  of  property  from  the  tax  roles  was  one  of 
the  items  of  concern. 

•  Public  concern  was  expressed  over  the  continued  loss  of  woodlands 
and  wetlands  and  the  degradation  of  aesthetic  qualities  and  wildlife  habi¬ 
tat  in  the  basin.  Preservation  of  these  values  is  a  general  public  concern. 

•  Dissatis faction  with  the  potential  impacts  of  the  multiple- 
purpose  Kindred  Dam  was  expressed,  centering  on  the  issues  of  the  number 
of  families  to  be  relocated,  the  large  number  of  acres  to  be  taken  from 
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private  ownership,  potential  changes  in  ranching  operations  in  the  adjacent 
lands  as  a  result  of  the  raised  groundwater  table,  and  impacts  on  the  wood¬ 
lands  and  wildlife  habitat  in  the  reservoir  area. 

•  Residents  in  flood-prone  areas  consider  the  increased  flooding 
of  the  past  several  years  to  be  a  direct  result  of  drainage  of  wetlands 
and  farmland.  Much  concern  has  been  expressed  for  having  the  uncontrolled 
drainage  stopped  to  prevent  any  further  increase  in  flooding. 

•  Many  opponents  of  the  authorized  Kindred  Lake  project  expressed 
their  concern  that  the  Corps  of  Engineers  objectively  analyze  the  alter¬ 
natives  to  the  authorized  project.  All  affected  parties  in  the  lower  Sheyenne 
River  basin  expressed  the  view  that  an  objective  reanalysis  should  be  done. 

PROFILE  OF  RESOURCE  BASE  (EXISTING  CONDITIONS) 

This  profile  of  the  basin's  resources  represents  existing  conditions. 

The  completion  dates  of  the  data  base  collection  and/or  descriptions  may  vary; 
however,  these  descriptions  are  based  on  the  information  available  at 
the  time  of  publication. 

Water  Resources 


Surface  Water.  -  The  surface  water  resources  in  the  basin  have  been  observed 
and  used  by  man  since  early  settlement.  Estimates  and  records  of  water  flow 
first  began  around  the  late  1800's  when  newspaper  accounts  of  flood  levels 
were  made.  The  U.S.  Geological  Survey  started  systematic  and  continuous 
observation  of  flow  at  West  Fargo  in  1929,  Valley  City  in  1938,  Coopers- 
town  in  1945,  Kindred  in  1949,  and  Lisbon  in  1956.  Miscellaneous  other 
observations  were  made  before  that  time. 

Early  accoixits  of  floods  indicate  that  major  floods  occurred  in  1882, 
1883,  and  1897  (see  table  1).  Newspaper  accounts  of  the  1882  flood  were 
found  at  Valley  City  and  Fargo.  Although  no  historical  records  of  floods 
before  1882  have  been  fouid  for  the  Sheyenne  River,  undoubtedly  floods  did 
occur  but  may  not  have  been  observed  or  recorded.  Since  the  1882  flood, 
at  least.  14  floods  have  occurred  in  the  Sheyenne  River  basin.  Table  1 
summarizes  the  major  floods  in  the  basin. 
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Each  flood  had  different  characteristics  with  respect  to  its  occur¬ 
rence  and  its  relative  magnitude  at  each  city  along  the  Sheyenne  River, 
However,  the  floods  have  several  common  characteristics  which  are  im¬ 
portant  to  the  analysis  of  flooding  in  the  basin: 

a.  All  the  floods  listed  in  table  1  occurred  in  the  spring  except 
for  the  July  1975  flood.  Snowmelt  combined  with  rainfall  during  runoff 
was  the  principal  cause  of  these  floods.  The  July  1975  flood  resulted 
from  an  intense  rainstorm  which  remained  centered  over  the  lower  basin 
for  3  days,  dropping  over  15  inches  of  rain  in  many  areas, 

b.  The  long,  narrow  shape  of  the  Sheyenne  River  basin  results  in 
the  runoff  from  the  upper  basin  arriving  much  later  than  the  runoff  from 
the  lower  basin.  For  most  floods,  there  are  two  distinct  and  separate 
peaks  in  the  lower  basin  from  Lisbon  to  West  Fargo.  The  relative  magni¬ 
tudes  of  the  two  peaks  vary  depending  on  the  flood  and  the  location.  For 
example,  at  Kindred  in  1969,  the  flow  was  greater  during  the  first  peak, 
which  combined  with  ice  to  produce  a  higher  stage  than  during  the  second 
peak  even  though  the  volume  of  the  second  peak  was  about  twice  that  of 
the  first  peak.  In  1966,  the  stage  of  the  first  peak  at  Kindred  was 
greater  than  the  second  peak,  largely  because  of  ice;  however,  both  the 
flow  and  the  voliane  of  the  second  peak  were  considerably  greater  than 
those  of  the  first  peak.  Table  2  sisnmarlzes  information  on  the  first  and 
second  peaks  for  the  Aprll-May  1979  flood,  where  the  stages  at  Kindred 
for  the  two  peaks  were  cooparable,  but  the  flow  and  volume  of  the  second 
peak  were  greater  than  for  the  first*  In  general,  the  first  peak  at 
Kindred  comes  from  the  rtxioff  from  the  drainage  area  between  Kindred  and 
Baldhlll  Dam,  approximately  1,100  square  miles;  and  the  second  peak  comes 
from  the  drainage  area  upstream  of  Baldhlll  Dam,  approximately  3,812 
square  miles* 
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c.  From  Kindred  to  Horace,  major  breakout  flows  cause  flooding. 

These  breakouts  tend  to  stabilize  the  flows  remaining  in  the  Sheyenne 
River  from  Horace  through  West  Fargo.  Thus,  for  peak  flows  over  4,000 
cfs  (cubic  feet  per  second)  registered  at  Kindred,  flows  of  only  about 
3,000  cfs  are  registered  at  West  Fargo.  Many  private  levees  paralleling 
the  river  have  been  constructed  in  the  reach  from  Kindred  to  Horace,  North 
Dakota,  in  the  past  decade.  These  levees  tend  to  prevent  breakout  rlow3 
and,  subsequently,  maintain  higher  flows  in  the  river  through  West  Fargo. 

d.  Flood  stages  from  the  mouth  of  the  Sheyenne  River  upstream 
through  West  Fargo  are  affected  by  backwater  from  the  Red  River  of  the 
North  and  the  Maple  River.  Thus,  flood  stages  in  this  reach  are  usually 
greatest  during  the  combined  peaks  of  the  Red  River  of  the  North,  the 
Maple  River,  and  the  Sheyenne  River.  The  first  peak  of  the  Sheyenne 
River  at  Kindred  usually  coincides  with  the  Maple  and  Red  River  peaks. 

Flood  profiles  through  West  Fargo  vary  from  the  first  and  second  peaks 
as  a  result  of  this  influence.  Similar  flood  stages  can  occur  at  the 
south  side  of  West  Fargo  during  the  second  peak  even  though  lower  levels 
may  be  recorded  at  the  U.S.  Geological  Survey  station  on  the  north  side 
of  West  Fargo.  The  later  arrival  of  the  flows  of  the  second  peak  does 
not  contribute  to  peak  flood  stages  along  the  Red  River  of  the  North 
and  would  normally  affect  only  the  duration  of  flooding  at  lower  stages. 

Additional  data  and  discussion  of  the  flooding  and  flood  character¬ 
istics  of  the  basin  can  be  found  in  Appendix  B,  Hydrology,  The  backwater 
effects  of  the  Maple  River  and  Red  River  of  the  North  on  rivei  stages 
along  the  Sheyenne  River  are  discussed  in  additional  detail  in  Appendix 
C,  Hydraulic  Analysis  and  Interior  Drainage  Design. 

The  low-flow  periods  on  the  Sheyenne  River  typically  occur  from 
Jigte  through  March,  with  the  lowest  flows  generally  coming  from  September 
through  February.  The  drought  of  the  1930's  was  the  severest  extended  drought 
in  the  region.  During  the  4-year  period  from  1937  through  1940,  a  total 
of  48,000  acre-feet  of  rinoff  was  produced  upstream  of  Valley  City,  an 
average  daily  flow  for  the  4  years  of  just  15  cfs.  During  this  period. 


the  flow  was  at  or  near  zero  in  25  months,  with  9  of  these  months  being 
consecutive.  The  low- flow  periods  at  West  Fargo,  although  not  as 
severe  as  at  Valley  City,  were  also  very  low.  The  average  dally  flow 
for  the  lowest  runoff  year  was  37  cfs  in  1934.  Average  dally  flows 
for  1938  and  1940  were  39  cfs,  and  in  1^77  the  average  was  only  45  cfs. 
If  the  flow  in  1977  had  not  been  supplemented  by  stored  water  from 
Lake  Ashtabula,  the  low-flows  would  have  approached  the  record  low, 
since  an  average  flow  of  only  13  cfs  was  recorded  at  Coopers  town. 

North  Dakota.  Table  3  summarizes  soma  of  the  pertinent  low-flow  data 
for  the  Sheyenne  River  and  the  Red  River  of  the  North  at  Fargo. 


QKffli 


Sheyenne  River  flows  are  supplemented  at  various  points  along  the 
river  by  groundwater  entering  from  flowing  springs  and  aquifer  leakage. 
Perhaps  the  most  notable  area  for  flowing  springs  is  In  the  Sheyenne 
Delta  area  near  Kindred,  This  supplemental  flow  is  perhaps  the 
principal  reason  that  the  flow  in  the  Sheyenne  River  at  West  Fargo  never 
reached  zero  during  the  1930*3  drought. 

The  most  recent  period  of  low  flow  was  from  late  summer  1976 
through  spring  1978  when  the  flow  in  the  Red  River  of  the  North  was  zero 
and  water  had  to  be  released  from  Lake  Ashtabula  to  meet  water  needs  at 
Fargo, 

Groundwater,  -  Most  of  the  groundwater  in  the  basin  is  found  in  glacial 
drift  aquifers.  About  24  percent  of  the  basin  is  underlain  by  known 
or  possible  major  aquifers.  Groundwater,  although  fairly  widespread, 
is  not  always  available  in  quantities  sufficient  for  use.  The  level  of 
the  aquifer  being  used  by  West  Fargo  as  a  source  of  water  supply  has 
been  continually  dropping  as  withdrawals  exceed  the  recharge  rates. 
Although  levels  appear  to  have  stabilized  in  the  last  few  years,  continued 
withdrawals  and  declining  water  levels  may  require  a  shift  to  a  surface 
water  source  in  the  future.  The  Sheyenne  Delta  aquifer  is  perhaps  the 
most  extensive  and  well  known  of  the  aquifers.  It  covers  about  750  square 
miles  and  has  thicknesses  of  over  100  feet.  The  water  level  throughout 
much  of  the  aquifer  is  at  or  near  the  ground  surface.  Thus,  a  tremendous 
amount  of  water  is  stored  in  the  aquifer.  However,  water  is  yielded 
from  the  aquifer  at  low  rates  because  of  the  low  transmissibility  of  the 
deposits. 

Water  Quality.  -  The  water  quality  of  the  Sheyenne  River  is  relatively 
poor  and  is  directly  related  to  land  use.  The  river  has  high  levels  of 
ammonia  and  bacteria.  High  amnonia  can  result  in  fish  kills,  and  bacteria 
can  cause  health  problems.  Lake  Ashtabula  is  eutrophic,  with  high 
nutrient  levels  and  frequent  algal  blooms.  This  condition  reduces  the 
fishery,  recreational,  and  aesthetic  qualities  of  the  reservoir. 
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Environmental  Resources 


The  Sheyenne  River  basin  has  three  distinct  physiographic  areas: 
the  Red  River  Valley,  the  Sheyenne  delta  sandhills,  and  the  drift  prairie* 
Most  of  the  drift  prairie  lies  upstream  of  Lisbon.  The  Red  River  Valley 
is  downstream  of  Kindrea,  and  the  sandhills  lie  in  between. 

Of  the  more  than  3  million  acres  in  the  basin,  over  70  percent  is 
devoted  to  cropland  and  only  1  percent,  or  about  38,000  acres,  is  woodland. 
The  woodland  is  a  very  important  resource  from  the  standpoint  of  wildlife 
and  vegetative  composition.  The  woodland  is  essential  to  maintain  healthy 
wildlife  populations.  The  woodlands  in  the  lower  basin  also  provide 
habitat  for  a  number  of  rare  species  of  birds  found  nowhere  else  in  North 
Dakota.  The  land  use  for  the  basin  is  illustrated  in  table  4. 


Table  4  -  Land  use  in  the  Sheyenne  River  basin 


Land  use 

Acres 

Percent 

Cropland 

2,400,000 

71 

Pasture  or  rangeland 

650,000 

19 

Wetland 

150,000 

5 

Urban 

92,000 

3 

Large  water 

40,000 

1 

Woodland 

38,000 

1 

Source:  Land  Use  Assessment  Needs,  Non-Point  Source  Task  Force,  North 


Dakota  Soil  Conservation  Service,  Bismarck,  North  Dakota# 

The  vegetation  of  the  basin  is  very  diverse  and  contains  many  plants 
that  are  uncommon  in  North  Dakota#  The  lower  basin  downstream  of 
Kathryn,  North  Dakota,  because  of  its  expanses  of  woodland,  geographic 
location,  and  microclimatic  characteristics,  is  able  to  support  species 
of  plants  that  otherwise  occur  only  in  western  North  Dakota  or  farther 
east  in  Minnesota  but  virtually  nowhere  else  in  North  Dakota.  Eastern 
deciduous  woodland  species  and  western  prairie  species  meet  in  the  lower 
basin. 
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Similarly,  many  more  species  of  fish  are  present  here  than  in  other 
areas  of  North  Dakota,  as  shown  in  table  5.  Fifty-three  species  of  fish 
are  found  in  the  Sheyenne  River;  49  downstream  of  Lake  Ashtabula.  The 
large  diversity  of  fish  in  the  river  is  due  to  the  variety  of  habitats 
and  substrates  available. 

Table  5  -  Comparison  of  number  of  fish  species  found  in  different  rivers 


in  North  Dakota 


River 

Number  of  fish  species 

Sheyenne 

53 

Downstream  of  Lake  Ashtabula 

49 

Pembina 

27 

Forest 

26 

Wild  Rice 

12 

Souris 

45 

Lake  Sakakawea 

48 

Spring- fed  streams  in  the  lower  basin,  including  the  Mirror  Pools, 
provide  habitat  for  some  uncommon  fish  species.  These  springs  also  pro¬ 
vide  refuge  for  species  that  require  clear  water. 

Because  of  the  diverse  and  relatively  abundant  vegetation,  the  basin 
contains  many  species  of  wildlife.  From  a  recreation  standpoint,  the 
waterfowl,  fish,  upland  game  birds,  and  upland  game  wildlife  are  the  most 
important.  The  rare  species  include  white  pelican,  osprev,  and  redheaded 
woodpecker. 

The  most  valuable  wildlife  habitat  is  provided  by  the  existing  wet¬ 
lands,  woodlands,  and  grasslands  because  of  their  relative  scarcity  or 
regional  and  national  importance.  The  relatively  large  olock  of  woodland 
in  the  Anselm,  North  Dakota,  area  is  very  Important  wildlife  habitat.  The 
wooded  corridor  along  the  river  provides  a  route  for  wildlife  movement 
between  larger  stands  of  woodland.  The  white-tailed  deer  is  a  major  game 
species  in  the  basin  and  throughout  North  Dakota.  The  sighting  of  deer, 
as  well  as  other  wildlife,  is  also  highly  valued  by  recreationists. 
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White-tailed  deer  are  common  from  Devils  Lake  to  Horace.  The  wooded 
valley  bottoms  are  essential  to  their  winter  survival.  The  highest 
quality  deer  habitat  is  in  the  area  between  Kindred  and  Fort  Ransom, 
North  Dakota.  Table  6  is  a  summary  of  data  on  white-tailed  deer 
harvests. 

Table  6  -  Summary  of  white-tailed  deer  harvest  information  (1952-1971) 


Area 

Number  of 
hunte  rs 

Hunters  per 
1,000  miles 

White- tailed  deer  harvest 

Total  number  Number/1,000  miles 

State 

39,903 

5  76 

21,008 

323 

Sheyenne  River 
headwaters 

2,374 

457 

1,446 

285 

Devils  Lake 

512 

544 

309 

336 

Me  Vi lie 

1,110 

815 

703 

521 

Lake  Ashtabula 

887 

452 

582 

303 

Kathryn 

384 

429 

242 

274 

Lisbon 

1,243 

651 

703 

391 

Source:  Summarized  from  North  Dakota  State  Game  and  Fish  Department, 
Pittman-Robertson  Reports,  Bismarck,  North  Dakota. 

The  prairie  chicken  is  a  very  rare  species  in  North  Dakota.  Its 
preferred  habitat,  at  least  for  booming  grounds,  is  grassland.  This  bird 
is  essentially  restricted  to  the  sandhills-grassland  area  where  it  is 
associated  with  sharp-tailed  grouse.  About  95  percent  of  the  State’s 
prairie  chickens  are  in  the  Sheyenne  National  Grasslands. 

On  the  basis  of  human  use  and  the  populations  of  plants  and  animals 
within  its  boundaries,  the  basin  is  one  of  the  major  wildlife,  scientific, 
and  recreational  areas  in  North  Dakota.  The  basin  contains  such  unique 
areas  as  the  wooded  draws  in  Barnes  County,  wetlands  for  waterfowl,  the 
Little  Yellowstone  area  near  Kathryn,  the  woodlands  of  the  lower  basin, 
the  Mirror  Pools  area  near  Anselm,  the  sandhills,  and  grasslands. 

Together,  these  form  a  major  North  Dakota  habitat  and  one  of  the  few 
forests  in  the  grassland  and  agricultural  biorae.  Appendix  D,  Environmental 
Resources,  contains  additional  detail  and  discussion  on  the  existing 
environmental  resource  setting. 
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Human  Resources 


The  human  resources  of  the  basin  can  be  described  by  data  on  such 
items  as  population,  education,  and  employment.  These  data  cannot  fully 
portray  the  people  of  the  basin,  but  they  offer  a  background  from  which 
to  start. 


Population.  -  The  population  centers  of  the  lower  Sheyenne  River  basin 
are  the  communities  of  Valley  City  and  Lisbon  and  the  West  Fargo  area. 

The  areas  outside  these  cities  are  rural,  with  scattered  farmsteads 
and  intermittent  small  communities,  except  in  the  West  Fargo  area  where 
there  are  many  small  developments  whose  residents  work  in  West  Fargo 
or  Fargo. 


Table  7  lists  1980  and  projected  2030  populations  for  the  counties 
and  cities,  parts  or  all  of  which  constitute  the  lower  Sheyenne  River 
basin.  Additional  detail  on  the  population  trends  for  the  area  are 
presented  in  Appendix  F,  Socioeconomic  and  Institutional  Analysis. 


Table  7  -  Population  of  cities  and  counties,  lower  Sheyenne  River  basin 
City  1980(1^  2030^  County  1980 '  2030(2) 


West  Fargo 

10,080 

23,500 

Riverside 

465 

600 

Horace 

497 

1,100 

Harwood 

326 

.570 

Lisbon 

2,286 

2,600 

Valley  City 

7,771 

9,400 

Cass 

88,243 

137,500 

Barnes 

13,949 

11,800 

Ransom 

6,714 

5,800 

Richland 

19,197 

19,800 

7D  Based  on  preliminary  1980  U.S.  Census  data. 

(2)  Summarized  from  projections  developed  in  Appendix  F, 


Major  population  increases  are  expected  In  the  Fargo -Moorhead  metro¬ 
politan  area  of  Cass  County  which  Includes  the  West  Fargo,  Riverside, 
Horace,  and  Harwood,  North  Dakota,  areas.  The  populations  of  the  rural 
areas  outside  the  Influence  of  the  metropolitan  ar*^  *re  expected  to 
decrease  gradually. 
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Education.  -  The  area  is  well  served  by  educational  facilities,  with  several 
universities  and  colleges  located  in  the  Fargo-Moorhead  metropolitan  area. 
The  formal  educational  level  in  the  area  varies,  with  the  rural  areas 
having  lower  attainment  levels  and  the  cities  and  metropolitan  area  hav¬ 
ing  higher  attainment  levels.  About  29  percent  of  the  population  in 
Cass,  Barnes,  Ransom,  and  Richland  Counties  have  college  degrees  or  some 
college  education;  the  State  average  is  about  20  percent. 

Employment.  -  Although  agriculture  is  the  predominant  industry  in  the  basin, 
overall  employment  in  the  four-county  area  is  dominated  by  nonagricultural 
jobs  such  as  wholesale- retail  trade,  services,  and  government.  The  Fargo- 
Moorhead  metropolitan  area  accounts  for  the  bulk  of  the  nonagricultural 
employment.  Agriculture  has  offered  less  and  less  employment  as  mechaniza¬ 
tion  and  farm  sizes  have  increased. 

Economic  Resources 


The  economy  of  the  area  is  dependent  on  agriculture.  When  crop 
prices  are  high  and  yields  are  good,  a  healthy  regional  economy  results. 

Per  capita  income  figures  used  as  a  measure  of  income  available  for  con¬ 
sumption  at  any  one  time  show  that  the  Fargo-Moorhead  area  is  below  the 
national  and  State  averages  for  per  capita  income.  This  difference  can 
be  expected  in  an  area  heavily  dependent  on  agriculture. 

The  potential  for  flood  damages  in  the  basin  is  summarized  in  table  8. 
The  estimated  number  of  residences  located  in  the  floodplain  is  over 
3,500  and  is  based  on  physical  counts  at  1977  development  levels.  Popula¬ 
tion  figures  show  that  about  15,700  live  in  flood-prone  areas  and  this 
estimate  is  based  either  on  19/7  estimated  populations  for  the  communi¬ 
ties  or,  in  the  rural  areas,  on  three  persons  per  residence.  The  flood- 
plain  area  used  for  estimating  acreages  and  residences  is  that  area 
flooded  by  the  1-percent  chance  flood,  which  represents  about  95,000  acres. 
The  equivalent  average  annual  flood  damages  for  the  Sheyenne  Ri\er  basin 
are  estimated  at  $28,939,200,  of  which  about  68  percent  are  located  in 
the  cities  of  West  Fargo  and  Riverside. 


Table  8  -  Summary  of  characteristics  of  flood-prone  areas 


CM 

r0  v 

<U  CD  H  CO 
Wi  OC  T3  <D 

Cd  to  3  o  5c| 

e  u  a  o  c 

•H  CD  6  i— I  0 

'  t>  (0  M-l  Cfl 

T3 


<0 


■O 

0) 


CO 

W 


04 

C  tT 

•H  O 
O 


CO 

M-l  0 

0  d 
We  0 
W  T3 
X  *H 

IS 

as  wi 


c 

•H 

CO 

iH 

c  cl 


•§ 

o 


V 

0  Wi 
60  O 
CO 

Wi 

0, 
04 


a  o  Sj 

V  V  t4 

Wi  n  *9 

Oj3  O  O 

o 

«  rH 


c 

•3 

Al 

a 

o 

3 


O 

o  _  _  _ 

vO  r>  O  to 


o  o  o 


8  0  0  0  0 
o  o  o  o 

CTv  m  CM  O 


oOvOONCMHf^'tfCM 
M  in  in 


. .  ,  J  O 

^■r^odirMinm^^m 

ONCOOO-^tOOCMOOC^St 


o\ 


H  H  rl 


OOOOOOOOOO 

oooo<row«NCMin<r 

^'j^noHinvoown 


mrHOOcnvocMCMoovocn 
NvONNM^NOHH 
«  H  H  H  VO  H  (N  n  H 


I  I 


I  I 


ns 

■“■5 -5 


W 

J> 

X 

s 

« 

Wi 


>  *-l 


>  X  JO  X  X 

.-hsss 

assist 


o 

o 

r* 

m 

Os 

Os 

m 

* 

r* 

"M 


O 

co 

r*» 

* 

m 


<• 

CM 

m 

ro 


s  a 


o 

o 

* 

oo 

00 


o 

o 

o 

X 

m 

m 

o 


t 


as 


CM 

</> 


Oi 

</> 


CM 

m 

</>•] 


m 

X 


X  o 

0  Wi 

•h  *d  *9 
«  0  0 
>  Wi  U 

*?  3  3 

CM 


o 

o 

m 

co 

•a- 


o 

o 


vO 

Os 


o 

o 

CM 

* 

o> 

cn 

o> 

«k 

00 

CM 


O 

co 

r* 

X 

m 


m 


sr 

CM 

m 

co 


•H 

m 

•  i 

.2 

at 

m  /s 

rH 

« 

1 1 

o 

1  1 

W  da 

X  XX  Wi 

ii  u  n  ^ 

ma 

O 

u 

•* 

* 

V) 

2s 

J8 

•a 

X 

9 

CO 

0 

> 

vC 

OS 

0 

A 

0 

am 

3 

i 

M 

Wi 

am 

X 

at 

w» 

C 

#% 

w 

X 

to 

n 

9 

it 

W 

a 

M 

w 

L* 

VI 

0 

0 

a  w 

M 

5 

V# 

H 

a 

c 

o 


o 

u 


(2)  Over  the  100-year  period  1990  to  2090. 

(3)  Includes  Brooktree  and  Rivertree 

(4)  1980  population  figure. 

(5)  Number  of  residences  may  be  greater  because  those  located  in  rural  reaches  from  Valley  City  to  Kindred 

are  not  included. 


The  flood-prone  area  of  West  Fargo  is  shown  on  figure  1.  An  aerial  view 
of  the  western  part  of  West  Fargo  during  the  1979  flood  is  shown  on  figure  2. 
Figures  3  and  4  present  the  flood-prone  area  map  and  an  areal  view  of  the 
1979  flood,  respectively,  for  Valley  City.  The  flood-prone  area  map  for 
Lisbon  is  presented  in  figure  5,  and  a  typical  view  of  ice  flows  during 
spring  breakup  floods  on  the  lower  Sheyenne  River  is  shown  on  figure  6. 

In  West  Fargo,  unlike  Valley  City  and  Lisbon,  the  riverbanks  are  among  the 
highest  areas  in  the  city  so  that  when  the  floods  break  out  of  the  river 
channel  the  potential  for  damages  is  very  high. 

Flood  forecast  services  in  the  Sheyenne  River  basin  at  Baldhill  Dam, 
Valley  City,  Lisbon,  Kindred,  and  West  Fargo  are  provided  by  the  National 
Weather  Service  with  input  and  assistance  from  other  agencies.  These 
forecasts  are  issued  from  several  days  to  several  weeks  in  advance  of  the 
flood,  depending  on  the  nature  of  the  flood.  This  advance  warning  has  at 
times  allowed  some  floodplain  residents  and  communities  to  take  emergency 
preventive  measures  and  reduce  their  level  ot  flood  damage. 

The  city  of  West  Fargo  lias  been  growing  very  rapidly,  about  doubling 
in  population  between  1970  and  1980  (about  3,263  in  1970  to  10,080  in  1980). 
Continued  growtli  in  West  Fargo,  Riverside,  and  scattered  developments  in 
surrounding  rural  areas  is  expected.  Future  developments  should  comply 
with  tloodplain  regulations  and  should  not  result  in  increased  flood  damages 
for  floods  of  magnitudes  less  than  the  1- per  cent  chance  ilood. 

Rec  r ea t io n  Reso u r cos 

The  Sheyenne  River  valley  is  a  unique,  scenic  resource  in  eastern  North 
Dakota.  It  is  one  of  the  lew  river  valleys  remaining  largely  in  a  natural 
state.  The  extensive  wooded  character  (3  percent  ol  the  Stale's  woodland 
acres)  and  high  valley  walls  create  an  area  ol  scenic  and  recreational 
value  in  contrast  to  the  surrounding  t  lat  lartuiand.  Major  recreational 
opportunities  within  the  valley  include  hunting,  snowmohi 1 ing,  bicycling, 
trapping,  fishing,  canoeing,  camping,  and  hiking.  Until  recently.  200  river 
miles  from  Horace  to  Valley  City  were  considered  worthy  of  some  form  of 
protection  for  its  scenic  and  recreational  values.  This  segment  of  the 
river  was  included  in  a  list  of  rivers  being  considered  as  candidates 
for  the  National  Wild  and  Scenic  Rivers  System.  However,  it  was  not 
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recommended  for  inclusion  and  has  recently  been  removed  from  considera¬ 
tion.  A  I 10-mile  section  of  the  Sheyenne  River  between  Kathryn  and  Kindred 
is  identified  by  the  North  Dakota  State  Outdo  r  Recreation  Agency  as  a  scenic 
canoeing  river.  A  section  of  the  valley  between  Anselm  and  Kindred  is  con¬ 
sidered  to  be  one  of  the  best  deer  hunting  areas  in  eastern  North  Dakota  by 
Federal  and  State  fish  and  game  resource  experts.  Major  constraints  on  the 
use  of  existing  resources  include  such  factors  as  poor  public  access, 
genera]  lack  of  facilities,  limited  rural  financial  resources,  inadequate 
maintenance  of  existing  facilities,  poor  water  quality,  and  lack  of  coordi¬ 
nated  regional  planning  between  government  agencies. 

The  valley  corridor  provides  an  environment  in  which  diversified 
recreation  opportunities  could  be  established.  Existing  and  potential 
recreation  resources  provide  an  excellent  opportunity  for  development  of 
a  recreation/environmental  corridor  composed  of  nodes  of  activity  linked 
by  various  trail  systems  (incorporating  the  North  Country  Trail).  Nodes 
of  activity  might  include  resources  provided  within  urban  areas  (riverside 
parks,  campgrounds);  Federal,  State,  and  county  areas  (Sheyenne  National 
Grasslands,  Fort  Ransom  State  Park,  Little  Yellowstone,  etc.);  potential 
recreation  facilities  constructed  as  part  of  flood  control  improvements; 
and  smaller  activity  centers  such  as  fishing  access  points  and  hunting 
camps.  Also,  cultural  sites  as  yet  undefined  could  further  enhance  the 
interpretive  and  historic  character  of  the  valley  and  provide  additional 
nodes  of  activity.  The  unique  vegetative  types;  large  number  of  bird 
species;  and  the  scenic  woodland  areas  with  deer,  squirrel,  and  other  game 
species  attract  special  user  groups. 

With  growing  urban  populations,  public  pressure  for  outdoor  recrea¬ 
tion  opportunities  will  also  increase.  Given  equal  quality  of  competing 
areas,  recreationists  will  use  those  resources  closest  to  them.  The 
valley  area  will  receive  light  to  medium  public  use  pressure  from  area 
population  centers  once  new  opportunities  are  provided. 

Cultural  Resources 

A  number  of  cultural  resource  investigations  have  been  conducted  in 
the  Sheyenne  River  basin  for  the  Corps  of  Engineers  since  1946.  Included 
are  two  field  surveys  by  the  River  Basin  Surveys  of  the  Smithsonian  Institu¬ 
tion,  a  literature  search  and  records  review  to  compile  records  of  all  known 
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sites,  a  cultural  resource  survey  conducted  specifically  for  the  Sheyenne  River 
flood  control  study,  an  aerial  infrared  photographic  survey  to  identify 
areas  of  high  cultural  resource  potential,  and  a  cultural  resource  survey  of 
Lake  Ashtabula  done  under  the  authority  of  Executive  Order  11593*  These 
investigations  identified  319  prehistoric  and  historic  sites  and  185  prehistoric 
and  historic  site  leads. 

As  required  by  Section  106  of  the  National  Historic  Preservation  Act 
of  1966  (Public  Law  89-665),  as  amended,  the  Corps  has  consulted  the 
National  Register  of  Historic  Places.  As  of  16  November  1981,  one  archaeo¬ 
logical  site,  five  standing  structures,  and  one  historic  district  in  the 
Sheyenne  River  valley  are  listed  on  the  register.  None  of  these  sites 
will  be  affected  by  the  proposed  project.  However,  further  survey  end 
testing  of  sites  may  identify  additional  properties  eligible  for  the 
register.  The  Advisory  Council  on  Historic  Preservation  will  be  asked  to 
comment  in  accordance  with  36  CFR,  Part  800,  for  all  properties  listed  on 
or  determined  eligible  for  the  register  that  may  be  affected  by  the  pro¬ 
posed  project. 

Additional  information  on  cultural  resources  is  in  Appendix  E. 

Institutional  Resources 

A  variety  of  governmental  units  ranging  from  the  Federal  and  State  to 
county,  township,  and  city  governments  exist  in  the  lower  Sheyenne  River 
basin.  Zoning  regulations  are  adopted  by  the  communities  or  by  the  town¬ 
ships  for  areas  outside  qf  cities,  except  in  the  case  of  Ransom  County 
where  zoning  is  regulated  at  the  county  level.  The  water  resource  districts 
(previously  called  water  management  districts)  are  the  local  political 
entities  with  the  most  authority  for  water  and  related  land  use  decisions. 

Water  resource  district  boundaries  correspond  to  county  boundaries,  as 
in  Barnes,  Richland,  and  Ransom  Counties;  however,  the  Southeast  Cass  Water 
Management  District  includes  only  the  southeastern  part  of  Cass  County. 

Other  water  resource  districts  cover  the  remainder  of  Cass  County. 

The  regional  governments  in  the  lower  basin  include  the  Lake  Agassiz 
Regional  Council,  South  Central  Regional  Council,  and  the  Fargo-Moorhead 
Metropolitan  Council  of  Governments.  These  councils  serve  primarily  as 
clearinghouses  for  planning  activities.  They  have  not  enacted  any  zoning 
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rules  or  regulations.  However,  they  have  been  active  in  assisting  town¬ 
ships  and  other  political  subdivisions  in  preparing  ordinances  and  other 
planning  activities. 

ANTICIPATED  FUTURE  RESOURCE  BASE  (FUTURE  "WITHOUT"  CONDITION) 

Realistic  prediction  of  future  conditions  requires  careful  analysis 
of  the  existing  setting,  the  trends  now  developing,  and  the  limitations 
of  the  resource  base.  When  determining  the  effects  of  any  proposed  major 
Federal  action,  the  predicted  setting  with  the  proposed  project  in  place 
must  be  compared  with  the  setting  as  it  would  be  without  the  project. 

Tills  "with  and  without  project"  assessment  requires  a  reasonable  estimate 
of  future  conditions.  The  following  is  a  description  of  the  estimated 
most  probable  future  "without"  project  condition  addressing  primarily 
those  areas  which  are  sensitive  or  related  to  actions  being  considered 
in  this  report. 

Water  Resources 


Floods  will  continue  to  occur  in  the  basin,  and  the  magnitude  and 
frequency  may  increase  if  future  drainage  of  wetlands  and  low-lying 
areas  continues  uncontrolled.  State  law  requires  permits  for  drainage  of 
wetlands  that  have  a  watershed  greater  than  80  acres.  These  permits 
may  not  be  granted  if  the  drainage  will  adversely  affect  downstream  inter¬ 
ests.  Enforcement  of  the  law  would  prevent  any  future  increases  in 
frequency  and/or  magnitude  of  floods  as  a  result  of  increases  in  the  effec¬ 
tive  drainage  area  of  the  basin.  Enforcement  of  the  law,  however,  would 
not  entirely  preclude  the  drainage  of  wetland  areas  and  the  subsequent  loss 
of  natural  wetland  values.  The  drainage  could  take  place  with  the  use  of 
gated  control  structures  to  regulate  when  the  water  is  released.  Wetland 
areas  will  probably  continue  to  be  drained  with  gated  control  structures 
used  to  regulate  the  effects  of  this  drainage  on  downstream  flood  flows. 

Low- flow  periods  can  be  expected  to  occur  along  the  Sheyenne  Ri''er, 
with  water  stored  in  Lake  Ashtabula  supplementing  streamflows  during  times  of  ex 
tremely  low  flows.  Since  the  prolonged  drought  of  the  1930's,  only  6  years 
have  had  very  low  runoff.  These  years  were  scattered,  not  consecutive. 

Although  a  drought  more  severe  than  any  experienced  cince  1940  may  occur, 
the  return  frequency  of  this  type  of  drought  would  be  very  low.  The  use 
of  groundwater  for  irrigation  and  rural  water  supply  systems  will  probably 
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increase,  and  heavier  demands  will  be  placed  on  groundwater  reserves. 
Communities  such  as  West  Fargo  where  the  aquifer  levels  are  dropping  may 
be  forced  to  change  to  surface  water  sources. 

Demands  placed  on  surface  water  and  groundwater  resources  will  in¬ 
crease.  Also,  increased  emphasis  will  be  placed  on  water  conservation 
measures  and  improvement  of  the  water  quality  of  the  Sheyenne  River. 

The  improvement  in  water  quality  will  depend  on  the  extent  of  measures 
taken  to  improve  the.  quality  of  runoff  from  the  cropland. 

Baldhill  Dam  will  be  evaluated  under  the  Dam  Safety  Assurance  Program 
to  determine  the  modifications  necessary  to  bring  the  structure  into  com¬ 
pliance  with  current  criteria.  The  structure  would  receive  the  necessary 
modifications,  subject  to  congressional  appropriations,  to  bring  it  into 
conformance  with  safety  requirements . 

Diversion  of  water  into  the  Sheyenne  River  through  Garrison  Diversion  Unit 
facilities  depends  on  the  outcome  of  ongoing  consultation  between  the  United 
States  and  Canada.  The  State  of  North  Dakota  has  proposed  a  phased  develop¬ 
ment  plan  for  the  unit  which  is  designed  to  address  Canrdian  concerns.  Under 
the  proposed  plan,  the  first  phase  would  include  completion  of  Lonetree  Dam 
and  Reservoir,  the  New  Rockford  Canal,  and  a  5,000-acre  test  area  at  Oakes, 
North  Dakota.  The  first  phase  provides  for  a  20-cubic-foot-per-second  flow 
release  for  municipal  purposes  to  the  Sheyenne  River  through  a  canal  filter 
in  Lonetree  Darj;  however,  no  irrigation  is  planned  in  the  Sheyenne  River 
basin.  Phase  II  would  involve  irrigation  in  the  Sheyenne  River  basin  and 
would  depend  on  demonstrating  to  Canada. that  the  Boundary  Waters  Treaty  would 
not  be  violated.  In  addition,  the  Secretary  of  the  Interior  is  also  review¬ 
ing  a  proposal  by  South  Dakota  Governor  William  J.  Janklow  to  deliver  water 
for  beneficial  use  in  South  Dakota  via  Garrison  facilities.  The  principal 
features  of  the  Garrison  Diversion  Unit  which  will  potontiaily  affect  the 
Sheyenne  River  are  shov.n  on  plate  1. 

The  most  likely  effect  cf  the  Unit’s  Phase  I  on  the  Sheyenne  River 
would  be  increased  and  stabilized  streamflows  in  the  upper  reaches  during  no- 
and  low-flow  periods  and  changes  in  water  quality.  No  effects  on  flood  flows 
are  anticipated. 
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Privately  constructed  levees  which  parallel  the  river  will  probably 
continue  to  be  raised  and  strengthened.  Continual  confinement  of  the 
flood  flows  will  tend  to  worsen  flood  conditions  downstream  of  the  leveed 
sections.  This  adverse  effect  would  be  greater  when  major  reaches  of  the 
river  are  confined.  Control  of  the  construction  of  these  levees,  especi¬ 
ally  their  maximum  elevation,  and  a  limit  on  potential  downstream  effacts 
may  be  administered  by  the  State  of  North  Dakota  or  the  water  resource 
districts.  Effective  control  over  these  private  levees  will  be  difficult 
to  administer  and  will  require  a  strong  enforcement  effort  by  the  ad¬ 
ministering  body.  However,  because  of  the  floods  in  the  last  several 
years,  more  interest  is  being  expressed  in  preventing  persons  from  taking 
actions  which  might  worsen  the  flood  problems  of  others.  The  construction 
of  private  levees  falls  into  this  category.  Of  particular  concern  is 
the  reach  from  Kindred  to  West  Fargo. 

Environmental  Resources 


In  general,  the  future  environmental  setting  will  be  one  of  >iduced 
quality  and  quantities.  Wetland,  woodland,  and  grassland  habitat  will 
continue  to  be  converted  to  agricultural,  residential,  and  other  uses. 

Some  ongoing  draining  of  wetlands  and  clearing  of  woodlands  will,  over 
time  or  by  nature  of  their  quality,  amount  to  a  significant  loss.  The 
wetlands  being  drained  are  generally  in  the  upland  areas  and,  once  drained, 
essentially  lose  their  value  as  fish  and  wildlife  habitat.  Although  the 
concern  for  drainage  affecting  flood  flows  downstream  will  result  in 
stricter  controls  and  regulations  on  such  drainage,  it  is  quite  likely 
that  the  drainage  will  continue  (although  with  the  use  of  controlled  out¬ 
let  structures)  and  that  the  fish  and  wildlife  values  of  the  wetlands  will 
continue  to  be  lost.  Preservation  of  natural  wetland  values  would  require 
positive  action  to  prevent  the  drainage.  The  U.S.  Fish  and  Wildlife  Service 
wetland  easement  program  has  been  essentially  stopped  in  North  Dakota. 

After  some  of  the  political  sensitivity  of  the  issues  Involved  in  stopping 
the  program  lessens,  the  program  will  probably  be  continued.  The  easement 
program  requires  a  willing  seller  to  allow  the  easement  to  be  purchased 
and,  although  many  wetlands  will  be  preserved  through  this  easement  program, 
there  will  probably  be  a  net  loss  of  wetland  values  in  the  future. 
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The  woodlands  being  cleared  are  mostly  shelterbelts  or  valley 
bottom  woodlands.  The  rate  of  clearing  will  probably  decrease  because 
much  of  the  land  suitable  for  agriculture  has  already  been  put  to 
that  use.  Losses  from  residential  expansion  will  probably  increase. 

Vegetation  plantings  are  conducted  by  State  and  Federal  agencies.  In 
terms  of  acreage,  the  amount  of  clearing  is  approximately  equal  to  the 
amount  of  planting.  However,  the  plantings  are  usually  in  the  uplands, 
whereas  the  clearing  occurs  in  the  more  ecologically  valuable  bottomlands. 

The  principal  grassland  values  in  the  basin  are  located  in  the 
Sheyenne  National  Grasslands  and  in  the  steeper  sloped  areas  of  the 
basin.  The  U.S.  Forest  Service’s  Environmental  Impact  Statement  indi¬ 
cated  that  Increased  emphasis  will  be  placed  on  management  of  the  Sheyenne 
National  Grasslands  for  wildlife  purposes.  Future  use  of  other  grassland 
areas  will  probably  be  similar  to  current  use.  No  significant  future 
changes  in  grassland  values  are  anticipated. 

Human  Resources 

The  education  level  of  residents  will  increase.  Ihe  population  of 
the  area  will  increase,  although  the  distribution  of  people  throughout  the 
area  will  shift.  The  population  of  the  rural  areas  should  generally  be 
decreasing  except  in  the  fringe  of  the  Fargo-Moorhead  metropolitan  area  where 
scattered  rural  residential  developments  will  continue  to  expand. 

Economic  Resources 

The  economic  base  of  the  basin  will  remain  relatively  stable.  The  agri¬ 
cultural  base  of  the  economy  will  be  retained.  Changes  in  crops  will  be 
dictated  by  the  agricultural  economy,  with  the  most  profitable  crops  be?.*g 
grown  in  the  largest  quantities,  trending  generally  toward  specialty  crops. 
More  processing  of  raw  agricultural  commodities  will  tak?  place  in  the  area. 
There  will  be  expanded  aervicea  to  the  area.  Relatively  minor  changes 
in  total  land  use  will  taka  place,  with  the  acreage  in  cropland  remaining 
stable.  Some  land  will  be  lost  to  urbanization,  and  soma  wetland  and  woodland 
will  be  converted  to  cropland. 


Residential  development  will  continue  to  spread  outside  of  the  urban 
areas.  Although  most  of  the  rural  areas  around  Fargo-Moorhead  are  in  the 
floodplain,  development  will  continue  in  these  areas  in  accordance  with 
floodplain  regulations.  Host  floodplain  areas  of  the  basin  are  governed 
by  regulations  that  restrict  the  method  of  land  development  to  prevent  any 
potential  future  increases  in  flood  damages.  As  a  result  of  these  regula¬ 
tions,  floods  up  to  the  magnitude  of  the  regulatory  flood  will  not  damage 
more  properties  than  are  currently  located  in  the  flood-prone  areas.  The 
very  large  and  infrequent  floods  may  pose  threats  to  new  developments  in 
floodplain  areas. 

Recreational  Resources 


As  population  and  economic  growth  in  the  area  continues  and  more 
leisure  time  becomes  available  to  individuals,  the  need  for  additional 
recreational  development  will  increase.  High  gasoline  prices  will  en¬ 
courage  people  to  consider  recreational  facilities  closer  to  their  homes. 
Thus,  the  nearness  of  the  recreation  resource  to  the  population  centers 
will  become  more  important. 

Cultural  Resources 


No  significant  changes  from  the  existing  setting  are  anticipated. 

Institutional  Resources 


Continued  emphasis  will  be  placed  on  State  and  local  management 
of  water  resources.  More  basinwide  or  uatershed  control  will  be  needed. 

Either  the  existing  water  resource  district  organization  will  be  modified 
or  Increased  coordination  will  occur  between  the  water  resource  districts 
within  a  watershed  area  to  address  more  comprehensively  the  overall  water 
management  problems  of  the  entire  watershed.  The  communities  of  Kindred, 
Horace,  West  Fargo,  Riverside,  Fargo,  and  Harwood  and  rural  residential 
developments  from  Horace  to  Harwood  will  all  continue  to  grow.  The  city 
limits  of  these  communities  will  expand  as  necessary  to  provide  services  to  the 
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developing  areas.  The  development  will  take  place  primarily  in  floodplain 
areas,  and  the  local  enforcement  of  the  floodplain  regulations  will  be 
instrumental  in  curbing  the  growth  of  future  flood  damages. 

PROBLEMS,  NEEDS,  AND  OPPORTUNITIES 

Resource  management  agencies  and  the  public  have  identified  the 
problems,  needs,  and  enhancement  opportunities  associated  with  water  and 
related  land  resources.  Many  of  these  issues  are  addressed  in  this  study; 
however,  many  are  beyond  the  scope  of  this  study.  The  level  of  detail 
to  which  the  identified  problems,  needs,  and  enhancement  opportunities 
are  addressed  is  based  on  the  pertinence  and  relative  priority  of  the  prob¬ 
lem,  need,  or  opportunity  and  its  relationship  to  the  objectives  and 
implementing  characteristics  of  this  study. 

Those  Expressed 

Members  of  the  public,  via  a  Citizen  Input  Workshop  held  on  27  June 
1977,  expressed  their  views  on  the  problems  and  needs  of  the  basin.  The 
following  were  identified  as  being  of  relatively  high  priority.  This  list 
does  not  necessarily  include  all  major  problems  nor  does  inclusion  on 
this  list  necessarily  imply  that  these  issues  take  precedence  over  others. 

Flooding  - 

•  Residential  and  commercial  floodplain  development. 

•  Uncontrolled  drainage. 

•  Water  release  problems  from  Baldhill  Dam. 

•  Drainage  problems  in  the  Harwood  area. 

•  Need  for  hydrologic  study  of  drainage  areas. 

•  Flooding  in  Red  River  Valley  and  basin. 

•  Control  of  farmland  drainage. 

•  Overflow  of  Cass  County  Drains  Nos.  45,  21,  and  13. 
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Water  Supply  and  Water  Quality  - 


•  Drainage  contributing  to  degradation  of  water  quality  in 
the  lower  Sheyenne  River  basin. 

•  Need  to  stabilize  flow. 

•  Need  for  improved  sewage  treatment  systems. 

•  Upstream  polluters  have  no  concern  for  downstream  neighbors. 

•  Need  to  determine  causes  of  poor  water  quality. 

•  Need  to  stop  the  dumping  of  dead  animals  into  the 

Sheyenne  River. 

•  Fort  Ransom  dumping  sewage  into  river. 

•  Increased  residential  building  in  rural  areas  is  adding  to 
water  quality  problems. 

•  Need  to  preserve  natural  purification  areas  in  the 
Sheyenne  River  basin. 

•  Need  to  coordinate  Garrison  Diversion  and  Sheyenne  River  planning. 

•  High  water  table  causes  problems  (in  Sheyenne  Delta  deposits 
between  Lisbon  and  Kindred). 

•  Need  to  retain  surface  water  supplies. 

•  Declining  underground  water  supplies  (in  West  Fargo  area). 

•  Bad  effects  on  fish  from  dissolved  solids  in  Lake  Ashtabula. 

Recreation,  Wildlife,  Historical  - 
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•  Preservation  of  sandhill  environment. 

•  Preservation  of  wildlife  habitat. 

•  Preservation  of  prairie  chicken  habitat. 

•  Preservation  of  duck  habitat. 

•  Preservation  of  woodland  of  Sheyenne  River  basin. 

•  Need  to  reduce  conflicts  between  recreation  and  other  u'ies. 

•  Private  landowners  are  liable  for  accidents  on  private  land 

and  are  not  compensated  for  recreational  use. 

•  Need  to  determine  value  of  small  springs  coming  into  the 
Sheyenne  River. 

•  Need  to  determine  economic  value  of  recreation  to  area. 

•  Need  to  maintain  unique  areas. 

•  Need  to  Improve  trapping. 
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In  testimony  to  congressional  appropriation  committees,  several 
Interests,  including  representatives  of  the  city  of  West  Fargo,  Southeast 
Cass  Water  Management  District,  and  North  Dakota  State  Water  Commission, 
have  testified  to  the  severity  of  flooding  along  the  lower  Sheyenne  River 
and  have  requested  study  and  implementation  of  alternatives  to  resolve 
these  problems.  Several  interests  testifying  in  opposition  tc  the 
authorized  Kindred  Dam  project  have  also  recognized  the  severity  of  the 
flood  problem;  however,  they  did  not  feel  the  authorized  project  was  the 
best  way  to  solve  the  problem. 

Several  other  significant  needs  and  opportunities  have  been  expressed: 

a  Preserve  the  scenic  value  of  the  Sheyenne  River  from  Valley  City 
to  Horace, 

•  Ensure  adequate  future  water  supplies  at  Fargo,  Moorhead,  and 
West  Fargo. 

•  Improve  recreational  opportmities  in  the  region, 

•  Improve  water  quality  in  the  Sheyenne  River, 

Those  Addressed 

The  problems,  needs,  and  opportmities  being  addressed  to  varying 
degrees  in  this  study  include: 

•  Flooding  and  associated  flood  problems  along  the  Sheyenne  River 
from  Valley  City  to  the  confluence  with  the  Red  River  of  the  North, 

•  Potential  water  supply  needs  at  communities  along  the  Sheyenne 
River  and  at  Fargo-Koorhead. 

•  Need  to  preserve,  conserve,  or  restore  fish  and  wildlife  habitat 
In  the  lower  Sheyenne  River  basin. 

t  Need  to  provide  outdoor  recreational  opportmities  in  the  lower 
Sheyenne  River  bajin. 

•  Need  tc  improve  water  quality  of  tht  Sheyeune  River. 
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Priorities 


The  priority  for  addressing  these  problems,  needs,  and  opportunities 
relates  to  the  authorities  of  the  Corps  of  Engineers  and  to  the  views 
expressed  by  representatives  of  the  study  area.  The  principal  objective 
of  this  study  is  to  resolve  the  flooding  problems  of  the  lower  Sheyenne 
River  from  Kindred  to  the  mouth  of  the  Sheyenne  River.  The  other  pur¬ 
poses  are  being  considered  in  conjunction  with  alternatives  being 
evaluated  to  reduce  flood  damages.  Where  possible,  multiple-purpose 
projects  are  being  considered.  However,  if  this  study  does  not  help 
solve  the  basin’s  flood  problem,  it  would  probably  be  many  years  before 
any  positive  steps  would  be  taken  again  to  address  this  problem.  Thus, 
it  is  imperative  that  the  flooding  issue  has  the  highest  priority. 

PLANNING  CONST RAJ  NTS 

Although  not  absolute  constraints,  the  following  are  practical  con¬ 
straints  which  should  be  considered  to  the  maximum  extent  practicable  in 
the  development  of  imp lemen table  plans. 

Sheyenne  National  Grasslands 

Adverse  effects  on  the  Sheyenne  National  Grasslands  should  be  avoided. 
The  grasslands  came  into  existence  after  the  drought  of  the  1930's 
turned  the  sandhills  area  into  a  virtual  wasteland.  The  reclamation 
actions  plus  the  return  of  normal  precipitation  patterns  turned  the  area 
back  into  a  very  productive  unit.  The  grasslands  are  now  managed  primarily 
for  livestock  grazing.  The  unit  has  regional  and  national  significance 
as  a  grassland  area.  Several  alternatives  may  affect  the  grasslands. 

Executive  Order  11988  -  Floodplain  Management 

The  objective  of  the  executive  order  is  to  avoid  adverse  Impacts 
associated  with  occupancy  and  modification  of  floodplains  and  to  avoid 
direct  and  indirect  support  of  floodplain  development  wherever  tnere  is 
a  practicable  alternative.  The  order  requires  Federal  agencies  involved 
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in  floodplain  activities  to  avoid  the  1-percent  chance  (base)  floodplain, 
unless  it  is  the  only  practicable  alternative,  or  to  adjust  to  the  base 
floodplain  where  it  cannot  be  avoided.  All  actions  considered  in 
this  study  to  reduce  flood  damages  would  in  some  manner  affect  flood- 
plain  activities  and,  therefore,  involve  Executive  Order  11988.  The 
relationship  between  this  order  and  the  considered  alternatives  needs 
to  be  taken  into  account  in  the  decision-making  process. 

Executive  Order  11990  -  Protection  of  Wetlands 

This  order  directs  Federal  agencies  to  provide  leadership  in  mini¬ 
mizing  the  destruction,  loss,  or  degradation  of  wetlands.  It  states 
that  Federal  agencies  shall  avoid  undertaking  or  assisting  new  construc¬ 
tion  located  in  wetlands  unless  there  is  no  practical  alternative. 

Many  of  the  considered  actions  may  directly  or  indirectly  affect  wetlands. 
These  effects  need  to  be  considered  in  decision  making. 

Lands  Owned  and  Managed  by  Federal  and  State  Agencies 

Properties  under  Federal  and  State  ownership  and  management  have  had 
public  funds  dedicated  for  their  purposes,  and  adverse  impacts  on  these 
properties  should  be  avoided  as  much  as  possible.  Lands  in  the  Sheyenne 
River  basin  falling  into  this  category  include  the  Sheyenne  National 
Grasslands,  the  wetland  easement  areas  of  the  II. S.  Department  of  the 
Interior,  Federal  Wildlife  refuges,  State  game  management  areas,  and 
Fort  Ransom  State  Park.  Any  potential  adverse  effects  on  these  properties 
should  be  taken  into  account.  Several  alternatives  considered  could  have 
potential  effects  on  these  lands. 

Publicly  Expressed  Concerns  oyer  Adverse  Impacts  from  the  Relocation  of 
Individuals  and  the  Transfer  of  lands  from  Private  to  Public  Ownership 

Much  public  sentiment  has  been  expressed  that  actions  recommended  to 
resolve  the  problems  being  addressed  should  minimize  the  number  of  reloca¬ 
tions  and  the  acres  of  land  dedicated  to  public  ownership. 
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PLANNING  OBJECTIVES 


The  planning  objectives  of  this  study  are  to  develop  a  plan  that 
will  provide  the  best  use,  or  combination  of  uses,  of  water  and  related 
land  resources  to  meet  foreseeable  short-  and  long-term  needs  of  the 
study  area. 

The  planning  objectives  listed  below  are  valid  for  the  period  of 
analysis  from  1985  through  2035: 

•  Improve  the  health,  safety,,  and  well-being  of  residents  of 
flood-prone  areas  of  the  lower  Sheyenne  River  basin  from  Valley 
City  to  the  confluence  with  the  Red  River  of  the  North  by 
reducing  flood  damages  in  both  urban  and  rural  areas. 

•  Preserve  or  enhance  the  scenic  values  of  the  Sheyenne  River 
valley  from  Valley  City  to  Horace. 

•  Preserve  or  enhance  the  fish  and  wildlife  habitat  in  the 
Sheyenne  River  basin,  including  threatened,  endangered,  peri¬ 
pheral,  or  unique  associations  of  plant  and  animal  species. 

•  Improve  the  water  quality  of  Lake  Ashtabula  and  the  Sheyenne 
River  downstream  of  Baldhill  Dam. 

•  Contribute  to  the  well-being  of  commisiities  and  individuals 
who  rely  on  the  Sheyenne  River  as  a  water  supply  by  ensuring 
sustained  flow  in  the  river  during  droughts. 

•  Contribute  to  outdoor  recreation  opportunities  in  the  lower 
Sheyenne  River  basin. 

•  Preserve  existing  cultural  resources  in  the  basin. 

•  lap  rove  the  quality  of  fish  and  wildlife  habitat  and  agricultural 
land  by  reducing  erosion  and  sedimentation  in  the  lower  basin. 
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CHANGES  SINCE  THE  SURVEY  REPORT 


Several  major  changes  in  the  plans  of  others,  the  resource  base, 
and  public  attitudes  have  taken  place  since  the  survey  (feasibility) 
report  was  conpleted  in  1968.  Several  of  the  changes  relate  directly  to 
issues  being  addressed  in  this  study. 

•  The  Bureau  of  Reclamation's  Garrison  Diversion  Unit  has  under¬ 
gone  several  changes  in  levels  of  support/oppoeition,  changes  in  irri¬ 
gation  practices  and  anticipated  effects  on  water  quality  of  the  Sheyenne 
River  and  the  Red  River  of  the  North,  and  changes  in  the  schedule  for 
implementation.  Environmental  concerns  and  Canada  have  expressed  signifi¬ 
cant  opposition  because  of  potential  adverse  affects.  Currently,  the  ef¬ 
fects  of  the  irrigation  return  flows  on  the  water  quality  of  the  Sheyenne 
River  and  the  Red  River  of  the  North  are  estimated  to  be  significantly 
less  than  anticipated  at  the  time  of  the  survey  report.  The  current 
implementation  schedule  for  Phase  I  of  the  unit  does  not  call  for  irri¬ 
gation  return  flows  to  enter  the  Sheyenne  River.  Components  being 
scheduled  for  Phase  I  construction  center  aroind  canals  and  other  com¬ 
ponents  to  provide  irrigation  water  within  the  James  River  basin. 

Components  of  the  project  are  shown  on  plate  1,  with  the  Phase  I  com¬ 
ponents  shown  as  the  "first  priority"  features. 

•  Hie  resource  base,  although  remaining  relatively  constant  since 
the  late  1960's,  has  changed  in  the  area  of  drainage  of  wetlands  and 
acres  of  wetlands  placed  under  the  wetland  easement  program.  Although 
the  U.S.  Fish  and  Wildlife  Service  has  acquired  easements  on  a  large 
portion  of  the  wetlands  in  the  basin,  many  wetland  areas  still  are  not 

isi der  easement.  Many  of  these  have  been  drained  or  are  under  considera¬ 
tion  for  drainage.  Drainage  of  wetlands  can  increase  the  volume  and  peak 
of  floods  if  a  normally  ncacontrlbutlng  area  is  made  contributing  and 
if  that  additional  flow  contribution  is  added  at  a  time  when  it  will  in¬ 
crease  the  peak.  Some  changes  in  the  drainage  pattern  could  actually  reduce 
peak 8  for  certain  floods.  This  increase  of  wetland  drainage  has  resulted 
in  a  loss  of  wetland  habitat  and  has  had  an  unknown  effect  on  floods  in 
the  basin. 


•  Public  attitudes  on  flooding,  potential  solutions  to  flood 
problems,  and  other  related  study  problems  have  changed  since  the  late 
1960fs.  Increased  public  attention  has  been  focused  on  actions  which  re¬ 
sult  in  large  impacts  on  nonbeneficiaries.  Distributive  equity  has  become 
a  major  issue  in  creating  opposition  to  proposed  actions.  The  credibility 
of  public  agencies  has  also  declined  since  the  Kindred  Lake  project  was 
authorized.  However,  interest  in  potential  water  shortages  was  stimulated 
in  1976  and  1977  after  a  short  drought  period,  and  interest  in  flooding 
has  grown  after  the  1975,  1978,  and  1979  floods.  Although  limited  agree¬ 
ment  has  been  reached  on  how  to  resolve  the  issues,  there  is  widespread 
support  for  some  resolution.  Increased  public  support  has  been  expressed 
for  preservation  of  existing  environmental  values;  however,  this  support 
has  not  always  been  translated  into  effective  programs.  Controversies 
surrounding  the  Garrison  Diversion  Unit  and  wetland  easements  have 
stopped  the  acquisition  of  further  wetland  easements. 

RESOLUTION  OF  ISSUES  DISCUSSED  IN  THE  PLAN  OF  STUDY 

A  summary  of  the  key  issues  raised  during  the  plan  of  study  for  this 

reevaluation  study  and  a  discussion  of  the  status  of  their  resolution  is  given 
below. 

Issue :  Alternatives  to  reduce  flooding  other  than  Kindred  Dam  should 

be  investigated. 

Status:  Many  alternatives  have  been  investigated  and  the  results  of 

these  investigations  are  presented  in  this  report. 

Issue:  A  better  identification  of  the  existing  and  anticipated  future 

conditions  in  the  Kindred  area  "without"  the  Kindred  Lake  project 
is  needed* 

Status :  Additional  land  use,  recreational,  and  other  data  have  been 

collected  to  describe  existing  and  future  conditions* 
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Issue:  Impacts  associated  with  the  Kindred  Dam  alternative  should  be 

evaluated  in  greater  detail,  especially  the  effects  of  raising 
groundwater  levels,  wildlife  losses,  pool  fluctuations,  and  water 
quality  problems  within  the  reservoir. 

Status :  Many  aspects  of  the  Kindred  Lake  project  have  been  investigated 

in  greater  detail  and  used  in  the  evaluation  of  the  Kindred  Dam 
alternatives. 

Issue :  The  need  for  water-based  recreation  facilities  should  be  more  fully 

documented  since  the  State  Comprehensive  Outdoor  Recreation  Plan 
(SCORP)  shows  little  need  for  additional  boating  acres. 

Status :  The  new  SCORP  information  was  used  in  the  assessment  of  recrea¬ 

tion  needs. 


Issue :  Since  *he  timetable  for  full  development  of  the  Garrison  Diversion 

Unit  has  been  change  '•d  its  impacts  on  water  quality  in  the 
Sheyenne  River  char  .d  delayed,  the  water  quality  storage 

components  of  the  authorized  Kindred  Lake  project  should  be 
dropped. 

Status :  Storage  of  water  for  the  improvement  of  downstream  water  quality 

is  not  considered  a  project  purpose  at  this  time.  The  Environ¬ 
mental  Protection  Agency  did  not  indicate  a  need  for  such  storage 
to  be  included  as  a  project  purpose. 


FORMULATION  OF  ALTERNATING  PLANS 


INTRODUCTION 

Alternative  management  measures  to  address  the  problems,  needs,  and 
opportunities  of  flood  damage  reduction,  water  supply,  recreation,  fish  and 
wildlife,  and  water  quality  were  considered  individually.  The  greatest  em¬ 
phasis,  however,  was  placed  on  flood  damage  reduction  measures,  with  oppor¬ 
tunities  for  meeting  or  conflicting  with  other  purposes  being  recognized. 
Single-purpose  plans  for  flood  damage  reduction  were  similarly  developed, 
recognizing  the  opportunities  for  addressing  other  needs  and  addressing  the 
conflicts  with  other  purposes.  Both  structural  and  nonstructural  measures 
were  considered. 
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MANAGEMENT  MEASURES 


Flood  Control 


Measures  to  address  the  flooding  problems  of  the  basin  were  identi¬ 
fied  through  past  studies;  comments  of  other  agencies;  public  discussion 
and  comments  in  workshops,  meetings,  and  letters;  and  interdisciplinary 
team  evaluation.  The  list  of  alternative  flood  damage  reduction  measures 
included  102  alternatives  ranging  from  nonstrucfural  measures  -  such  as 
evacuation  of  flood-prone  structures,  flood  proofing,  control  of  drain¬ 
age,  control  of  private  levee  construction,  and  others  -  to  structural 
measures  -  such  as  levees,  diversions,  channelization,  snagging  and  clear¬ 
ing,  and  reservoir  storage.  Storage  measures  included  main  stem  reservoirs 
on  the  Maple  and  Sheyenne  Rivers,  reservoirs  on  tributaries  to  the  Sheyenne 
and  Maple  Rivers,  and  increasing  wetland  storage  areas  along  the  Sheyenne 
River  by  restoring  drained  wetlands  and  increasing  the  storage  capacity 
of  existing  wetlands.  The  list  of  alternatives  considered  is  presented 
in  table  9.  Each  of  the  alternative  measures  was  evaluated  to  determine 
its  potential  effectiveness  in  reducing  flood  damages  at  the  various 
locations  in  the  basin.  Then  the  potential  costs,  benefits,  and  environ¬ 
mental  and  social  effects  were  determined  as  appropriate.  Detailed  infor¬ 
mation  on  these  alternatives  can  be  found  in  Appendix  L,  Flood  Damage 
Reduction  Alternatives. 


Table  9  -  Measures  considered  for  flood  damage  reduction* 
Sheyenne  River  basin,  North  Dakota 


Basin-wide  drainage  plan 
RegionaT7baa in-wide  ap- 
roach  to  water  planning 
Dev  lop  out  of  floodplain 
Better  land-uss  planning 


Floodplain  zoning _ 

Floodplain  regulatlona 
Prohibit  replacement  of 
obsolete  homes  in  flood¬ 
plain _ _ 

Control  private  levee 

construction _ 

Enforce  dralnags  laws 
Better  legislation  to 
control  drainage 


Establish  greenbelta 
Financial  Incentives  to 
rstaln  water  on  farm- 

land _ 

Small  retention  dams 
Provide  flood  Insurance 
Eliminate  flood  Insur¬ 
ance  on  future  con¬ 
struction 


Relocate  frequently 
flooded  atructures 
Evacuate  floodplain 

developments _ 

Flood  proofing _ 

Fall  release  of  water 
from  Baldhlll  Dam 
Better  management  of 
Baldhlll  Dam 


Urban  levee 

Valley  City _ 

Lisbon _ 

Kindred - 

Horace _ 

Ueat  Fargo _ ~ 

Harwood 
Rural  leveea 

Kindred  to  Horace 
Horace  to  Heat  Fargo 
West  Fargo  to  Harwood 

Harwood  to  RRH _ 

Kindred  to  ERH 


i 


Sheyenne  River  Diversions 

M-19  co  RRN  via  Harwood 
Slough 

i 

Dams  and  reservo irs^Sheyenne 
Rlvsr  *uain  stem 

Kindred  (M-76) 

K-30  to  M-24  around  W. 

Highway  18  (M-86) 

Larson's  Bridge  (M-110) 

Fargo  via  Drain  No.  21 

M-33  to  RRN  via  Pose 

Strong  Memorial  Park  (M-138) 

Coulee 

Lisbon  (M-171) 

M-35  to  FRN  via  Sheyenne 

Fort  Ransom  (M-196) 

Diversion 

Baldhlll  Dam  (M-271) 

M-42  to  Wild  Rice  River 

Coopers town  (M-320) 

near  Horace 

Warwick  (M-418) 

M-42  to  M-24  via  Drain 

Dems  and  reservoirs- Sheyenns 

No.  21 

River  tributaries 

M-54  to  Wild  Rice  Rlvr 

.  (T-83) 

nesr  Norman 

(T-94) 

M-65  to  Wild  Rice  Rlvr 

Dead  Colt  Crsek  (T-150) 

near  Kindred 

Tlmbsr  Coulee  (T-158) 

M-138  to  Wild  Rice  Rlvr 

(T-213) 

near  Hllnor 

(T-240) 

M-150  to  James  Rlvsr  via 

(T-268) 

Taayer  Reservir 

Baldhlll  Creek  (T-283) 

M-15S  tc  James  Rlvr  via 

(T-304) 

Bear  Cresk 

(T-308) 

M-190  to  James  Rlvsr  via 

fT-JJl) 

Besr  Cresk 

Pickerel  Lake  Creek  (T-334) 

Lake  Norway  (T-350) 

Bear  Creek 

Kloten  (T-366) 

Maple  Rlvr  dlveralons 

McVllle  Coulee  (T-367) 

M-6  to  RRN  via  Drain  No. 

Spring  Coulee  (T-393) 

13 

Robinson  Coulee  (T-416) 

M-104  to  Sheyenne  River 
via  natural  valley 

(T-438) 

(T-439) 

(T-448) 

Channelise  Sheyenne  Rivsr- 

Petsrson  Coulee  (T-453) 

Klndred  to  mouth 

~Tf-460) 

Channelise  Maple  Rlver- 

Big  Coulee  (T-463) 

Durbln  to  mouth 

North  Fork  (T-470) 

Dana  and  reservoirs  -  Maple 

Enlarge  Caaa  Co.  Drains 

Rlvr  main  stem 

Nos.  13.  21.  and  45 

Watson  (M-76) 

Install  retention  control 

Highland  (M-87) 
fcnderlln  (M-IM) 

structure  on  drains 

Modify  brldgss  and  hlghwaye 

Dana  and  reservlrs  -  Maple 
Rlvr  tributaries 

Snag  and  clear  Sheyenne 

South  Branch  (T-102) 

River 

(T-104a) 

Snot  and  clear  Maple  River 

(T-104b) 

Snag  and  clear  Sheyenne 

Lucca  (T-110) 

Rlvr  trlbutarlee 

Restore  drained  wetlanda 
Increase 'storage  capacity 
of  wit lands 

Water  Supply 


Existing  use  and  anticipated  increases  in  use  of  Sheyenne  River  water 
were  evaluated  in  light  ot  the  history  of  supply  and  flow  in  the  basin. 
Analysis  cf  the  effects  that  a  recurrence  of  a  1930’s  type  drought  would 
have  on  existing  and  projected  uses  identified  no  significant  potential 
shortages  at  the  communities  along  the  Sheyenne  River  or  at  Fargo-Moor- 
head,  which  relies  in  part  on  the  Sheyenne  River  for  a  source  of  supply. 

The  probable  increase  of  base  flows  in  the  Sheyenne  River  as  a  result  of 
implementation  ot  the  proposed  first  phase  of  the  Garrison  Diversion  Unit 
would  improve  the  reliability  of  existing  supplies  to  accommodate  increased 
demands.  Although  some  localized  shortages  may  occur  under  severe  drought 
conditions,  water  supply  shortage  is  not  seen  as  a  major  water  resource 
problem  for  the  basin.  Additional  information  on  water  supply  in  the 
basin  is  presented  in  Appendix  M,  Plan  Formulation. 

Fish  and  Wildlife  Resources 


The  woodlands,  grasslands,  and  wetlands  of  the  Sheyenne  River  basin 
provide  important  wildlife  habitat  to  a  great  number  of  species.  Although 
the  Sheyenne  National  Grasslands  provides  a  large  and  concentrated  acreage 
of  grassland  habitat,  the  Sheyenne  River  valley  has  limited  woodland  area 
except  in  the  river  valley  and  coulee  areas.  A  fairly  large  acreage  of 
wetlands  is  still  present  in  the  basin.  However,  the  pressures  to  clear 
woodlands  and  to  drain  wetlands  will  tend  to  reduce  fish  and  wildlife 
values  in  the  future.  Alternative  measures  to  preserve  and/or  enhance 
fish  and  wildlife  resources  are  listed  in  table  10.  These  measures  were 
considered  for  potential  incorporation  or  addition  to  flood  control  measures 
and  plans.  More  detailed  information  on  these  measures  can  be  found  in 
Appendix  D,  Environmental  Resources. 
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Table  10  -  Alternative  measures  considered  to  preserve  or  enhance  the  fish  and 
_ wildlife  resources  of  the  Sheyenne  River  basin _ 

Determine  the  value  of  small  springs  coming  into  the  Sheyenne  River 
Determine  the  value  of  natural  vegetation  in  the  Sheyenne  River  basin 
Inventory  unique  areas  in  the  basin 
Reactivate  the  soil  bank  program 

Implement  a  program  for  the  preservation  and  management  of  existing 
wetlands 

-  Implement  a  program  for  the  construction  of  small  retention  dams 
Encourage  the  planting  of  more  shelterbelts 

Develop  greenbelt  areas  along  rivers 

Implement  a  program  for  the  preservation  and  management  of  existing 
woodlands 

Encourage  the  designation  of  the  Sheyenne  River  as  a  Wild  and  Scenic 
River 

Implement  the  State  Nature  Preserves  program  in  the  Sheyenne  River 
valley 

-  Encourage  participation  in  the  water  bank  program 

Implement  a  program  to  improve  the  water  quality  of  the  Sheyenne 
River  and  Lake  Ashtabula 

Develop  wildlife  management  plans  for  the  basin 

Develop  plans  to  preserve  unique  areas  in  the  basin 

Develop  a  forestry  management  plan  for  the  basin 

Develop  a  land-use  plan  for  the  basin 

Encourage  use  of  more  land  treatment  measures 

Improve  low-flow  characteristics  of  streams 

Restore  drained  wetlands  and  Increase  the  size  of  existing  wetlands 

-  Provide  in-stream  structures  for  fishery  enhancement 


Recreation 


Water-based  outdoor  recreation  opportunities  in  the  iower  basin  are  quite 
limited,  and  future  demands  for  these  activities  are  expected  to  exceed  the 
supply.  Alternatives  considered  to  meet  these  needs  included  major  water- 
oriented  developments,  water-related  activities,  and  interpretive  features. 
Those  alternatives  with  potential  for  development  in  conjunction  with  a  flood 
control  plan  were  emphasized.  Additional  information  is  presented  in  Appendix 
I,  Recreation  Resources  Analysis. 

Other  Purposes 


Hydropower  development  in  the  basin  was  given  very  limited  consideration 
because  of  the  low  sustained  flows  and  low  head  potential  on  the  Sheyenne  River. 

Preservation  and/or  enhancement  of  cultural  resources  were  also  con¬ 
sidered  only  in  a  limited  manner,  primarily  in  their  relationship  to  flood 
damage  reduction  alternatives. 

Improvement  of  Sheyenne  River  and  Lake  Ashtabula  water  quality  was  considered 
as  it  related  to  flood  damage  reduction  alternatives.  Alternatives  that  related 
solely  to  general  improvement  of  water  quality  were  not  considered. 

PLAN  FORMULATION  RATIONALE 

The  rationale  used  in  plan  formulation  follows  U.S.  Water  Resources 
Council  Principles  and  Standards  and  Corps  of  Engineers  regulations. 

This  rationale  uses  an  iterative  process  of  problem  identification,  alter¬ 
native  development.  Impact  assessment  *  and  evaluation. 

The  screening  process  has  been  done  essentially  in  three  stages  with 
local.  State,  and  Federal  agency  and  public  input  being  used  to  assist  in 
the  process.  In  stage  1,  the  flood  damage  reduction  measures  were  evaluated 
individually  according  to  economic,  environmental,  and  lmplementabllity 
criteria  and  were  considered  for  their  potential  for  inclusion  into  plans. 

A  discussion  of  the  process  and  the  ratings  given  the  measures  are  presented 
in  Appendix  M,  Plan  Formulation.  After  completion  of  the  stage  1  screening 
process,  additional  data  were  collected  on  the  remaining  alternatives. 
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Using  the  supplemental  data,  the  alternative  measures  were  combined  into 
plans  using  different  philosophies  or  approaches  to  meeting  the  flood 
damage  reduction  objective.  The  descriptions  of  the  plans,  discussion  and 
display  of  their  relative  merits,  and  conclusions  reached  by  an  interdis¬ 
ciplinary  team  were  presented  for  agency  and  public  review.  Agency  and 
public  comments  as  well  as  additional  data  were  used  in  the  development 
of  the  final  array  of  flood  damage  reduction  plans. 

The  plans  were  formulated  to  meet  the  objective  of  improving  the 
health,  safety,  and  well-being  of  floodplain  residents  by  reducing  flood 
damages  to  flood-prone  residential,  commercial,  and  industrial  develop¬ 
ments  and  agricultural  land  along  the  Sheyenne  River.  Because  of  the 
high  percentage  of  total  average  annual  flood  damages  attributable 
to  the  developments,  the  plans  emphasized  reductions  of  these  types 
of  damage.  Agricultural  protection  was  included  in  the  plans  wherever 
possible.  Plans  were  sized  to  provide  reasonable  degrees  of  flood  pro¬ 
tection  and  features  were  selected  which  would  not  provide  a  false 
sense  of  security  for  residents  being  protected  by  the  plan.  Although 
several  of  the  plans  would  reduce  flood  damages  along  the  Red  River 
of  the  Uorth,  such  reductions  were  not  considered  essential  to  the  plans. 
However,  the  plans  were  carefully  formulated  so  that  none  of  them  would 
worsen  flood  damages  along  the  Red  River. 

The  flood  control  plans  presented  could  include  other  purposes  at 
limited  levels  of  development,  in  keeping  with  the  planning  objectives 
for  these  purposes.  However,  plans  were  not  developed  with  the  intent 
that  ail  planning  objectives  would  be  fjllv  met. 

PLANS  OF  OTHERS 

The  Ransom  County  Water  Resource  District  -  in  conjunction  with  the 
North  Dakota  State  Water  Commission,  and  other  State,  regional  and  local 
interests  -  is  planning  a  dam  and  lake  on  Dead  Colt  Creek  near  Lisbon. 

The  principal  purpose  of  the  lake  is  to  provide  water-based  recrea¬ 
tional  opportunities.  However,  because  this  site  is  one  of  the  tribu¬ 
tary  damsites  considered  for  flood  control  storage  which  has  significant 
potential  for  adding  net  positive  benefits  to  a  flood  Jamage  reduction 
plan,  flood  control  storage  has  been  added  as  a  project  feature  so  that 
the  project  will  be  multipurpose,  banning,  design,  and  operation  of 
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the  project  are  being  coordinated  and  should  continue  to  be  coordinated 
with  other  water  management  plans  and  projects. 

The  U.S.  Forest  Service  has  prepared  a  Land  Management  Plan  for  the 
Sheyenne  National  Grasslands.  This  plan  covers  land  owned  and  managed 
by  the  Forest  Service.  Few  of  these  lands  would  be  affected  by  any  of 
the  proposed  actions,  although  the  Kindred  Dam  and  Lake  alternative  could 
affect  some  of  the  grasslands. 

The  Garrison  Diversion  Unit  has  the  greatest  potential  for  effects  on 
the  Sheyenne  River  in  the  area  of  low-flow  augmentation.  The  Unit  could 
improve  the  low-flow  characteristics  of  the  stream  for  the  fishery  and 
water  supply  purposes.  Future  work  that  relates  to  the  Sheyenne  River 
drainage  area  should  be  coordinated  with  water  management  projects  and 
plans  in  the  Sheyenne  River  basin. 

DEVELOPMENT  OF  PRELIMINARY  ALTERNATIVE  PLANS 

Many  of  the  measures  listed  in  table  9  were  dropped  from  further 
consideration  in  the  first  screening  process.  From  those  measures  carried 
into  the  stage  2  level  of  evaluations,  seven  alternative  plans  were  developed 
and  evaluated  for  their  relative  merits.  These  plans  were  formulated  re¬ 
cognizing  the  need  to  meet  the  objectives  of  improving  the  health,  safety, 
and  well-being  of  floodplain  residents  by  reducing  flood  damages  and 
providing  opportunities  to  meet  other  related  needs  where  possible.  In 
development  of  the  plans,  three  actions  were  considered  essential  to 
ensure  their  successful  implementation:  (1)  continuation  (or  adoption  if 
needed)  and  enforcement  of  floodplain  regulations,  (2)  control  of  private 
levee  construction,  and  (3)  control  of  future  drainage.  Also,  the  con¬ 
tinued  availability  of  flood  insurance  for  developments  in  floodplain 
areas  was  also  considered  important.  The  plans  developed  used  two  key 
components  as  the  basis  for  the  building  of  the  plans:  (1)  local  protec¬ 
tion  at  West  Fargo  or  (2)  the  large  flood  control  reservoir  near  Kindred. 
Starting  with  one  of  these  two  components,  plans  were  formulated  to  re¬ 
duce  basin  Hood  damages  emphasizing  either  potential  environmental  quality 
objectives,  national  economic  development  objectives,  or  a  combination  of 
the  two  and  recognizing  that  the  plans  must  be  meaningful  and  lmplementable, 
yet  different  enough  to  provide  some  true  options. 
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Seven  preliminary  plans  were  formulated.  The  plans  and  their  com¬ 
ponents  are  listed  in  table  11.  Four  of  the  plans  contained  the  levees 
and  flood  diversion  channel  at  West  Fargo  as  a  key  component;  these 
plans  are  labeled  D-l  through  D-4.  The  other  three  plans  used  the 
Kindred  Dam  as  the  key  component  —  plans  K-l,  K-2,  and  K-3. 

Assessment  and  Evaluation  of  Preliminary  Plans 

The  preliminary  plans  and  their  components  were  addressed  for  their 
effects  and  impacts  and  evaluated  for  their  relative  contributions  to 
the  planning  objectives.  Table  12  presents  a  summary  of  the  relative 
merits  of  the  preliminary  plans.  Additional  details  on  the  evaluations 
of  the  plans  can  be  found  in  Appendix  M,  Plan  Formulation.  The  infor¬ 
mation  on  these  plans  was  used  to  draw  conclusions  and  then  the  data 
and  conclusions  were  furnished  to  other  agencies  and  the  public  for  their 
review  and  comment.  Plan  D-2  was  listed  as  the  candidate  national  eco¬ 
nomic  development  (NED)  plan  and  also  as  the  candidate  environmental 
quality  (EQ)  plan  (or  perhaps  more  appropriately  labeled  as  the  environ¬ 
mentally  least  damaging  plan).  Plans  D-l  and  K-3  also  had  positive  eco¬ 
nomic  net  benefits  and  if  various  components  of  the  plans  were  shifted,  a 
change  in  which  plan  is  classified  as  the  NED  plan  could  result.  Similar 
changes  in  the  EQ  account  could  result  between  plans  D-l  and  D-2. 

Public  and  Agency  Response  to  Preliminary  Plans 

Letters  of  comment  were  received  in  response  to  the  preliminary  plans 
from  nine  Federal  agencies,  six  State  agencies,  five  cities,  eight  water 
management  districts  and  counties,  eight  organizations,  and  five  individuals. 
Table  13  summarizes  these  comments.  The  table  shows  if  the  comments  in¬ 
clude  a  specific  recommendation  to  keep  or  drop  any  of  the  three  plans 
recommended  for  further  study  in  the  stage  2  report  and  summarizes  any 
specific  remarks. 
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Table  12  -  Summary  of  relative  merits  of  flood  damage  reduction  plans 
Comparison  Plan 

items  D-l _ D-2  D-3  D-4  K-l  K-2  K-3 


Reduction 
of  flood 
damages 


Moderate  Moderate  Moderate  Moderate  High  Moderate  Moderate 

to  high  to  to  high  to  high 

high 


Positive  Yes  Yes  Marginal  Marginal  Marginal  No  Yes 

contribu¬ 
tion  to 
national 
economic 
development 


Positive  Maybe  Maybe  No  No  No  No  No 

contribu¬ 
tion  to 
environmental 
quality 

Positive  Moderate  Moderate  Moderate  High  High  High  High 
contribu¬ 
tions  to 
social 
wel 1-being 


Potential 

adverse 

social 

impacts 

Moderate 

Moderate 

Moderate  Moderate  High 
to  high 

High 

Potential 

adverse 

environ¬ 

mental 

Impacts 

Low 

Low 

Low  to  Moderate  High 
moderate 

High 

Potential 
to  add 
purposes 
to  plan 

High 


High 


Water  Yes  -  Yea 

•upply 

Recreation  Yea  Yes  Yea 

Fish  and  Yea  -  Yea 

vlldllfe 

Cultural  Limited  Limited  Limited 

resources 
Water  quality  - 


Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

- 

- 

Limited  Limited 

Limited 

Limited 

Potential  to  Limited  Limited  Limited 
preclude 
other 
objectives 


Limited;  Scenic  Scenic  Scenic  river 
some  on  river;  river;  others 

scenic  others  others 

river 
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Comments  received  on  individual  plans,  components  of  the  plans,  and/or 
project  purposes  as  presented  in  the  stage  2  report  are  summarized  in  the 
following  paragraphs. 

Plan  D-l  - 


1.  Interests  along  the  routes  of  the  diversions  to  the  Wild  Rice 
River  (Pleasant  Township,  Mr.  Larry  Richard,  and  Mr.  George  Richard) 
oppose  any  diversion  to  the  Wild  Rice  River. 

2.  Interests  along  the  Red  River  of  the  North  (city  of  Grand  Forks 
and  the  editor  of  the  Fargo-Moorhead  Forum)  believe  the  diversions  to  the 
Wild  Rice  River  and  Red  River  of  the  North  and  the  other  diversions  do  not 
contribute  to  the  solution  of  the  flooding  problems  of  the  Red  River  and 
should  be  dropped  in  favor  of  storage  alternatives. 

3.  The  U.S.  Fish  and  Wildlife  Service  expressed  concern  over  the 
adverse  impacts  of  the  storage  elements  of  plan  D-l. 

Plan  D-l  was  generally  supported  for  further  consideration,  although 
the  viability  and/or  implementability  of  several  of  the  planfs  components 
were  questionable.  The  plan’s  concept  was  generally  supported  but 
modifications  were  suggested  for  further  studies. 

Plan  D-2  -  Although  only  three  of  the  letters  received  favored  dropping 
the  diversions  and  other  components  of  plan  D-2  (the  city  of  Grand  Forks, 
the  Forum,  and  Mr.  R.  Joseph  Sether),  many  expressed  concern  about  the 
viability  of  the  plan.  Most  of  the  letters  supported  keeping  plan  D-2 
or  a  modification  for  further  evaluation. 

Plan  K-3  -  Most  of  the  comments  received  on  this  plan  recommended  dropping 
it  from  further  consideration.  These  views  were  expressed  by  the 
U.S.  Forest  Service,  U.S.  Fish  and  Wildlife  Service,  Environmental  Pro¬ 
tection  Agency,  North  Dakota  Game  and  Fish  Department,  the  Red  River 
Joint  Water  Management  Board,  the  Lower  Sheyenne  River  Citizens  Committee, 


and  many  ethers.  The  major  concerns  with  this  plan  were  the  large  acreages 
of  xand  required  and  the  effects  on  the  relocated  residents  and  the  local 
tax  base,  woodland  and  wildlife  in  the  project  area,  and  groundwater  levels. 

Recommendations  that  plan  K-3  should  be  carried  for  further  study  came 
from  the  North  Dakota  State  Water  Commission,  the  city  of  Grand  Forks, 
the  city  of  West  Fargo,  the  Southeast  Cass  Water  Management  District,  the  Forum, 
and  Mr.  R.  Joseph  Sether. 

Other  Plans  -  The  North  Dakota  State  Water  Commission  and  the  Red  River  Joint 
Water  Management  Board  both  requested  consideration  of  a  plan  that  would  com¬ 
bine  the  features  of  plans  D-l  and  D-2  with  small  upland  water  retention  dams. 
Comments  from  other  agencies  and  interests  also  suggested  the  modification 
of  plans  D-l  and  D-2. 

Components  of  the.  Plans  - 

1.  Baldhill  Dam  -  Valley  City  indicated  its  preference  for  revised 
management  of  Baldhill  Dam  and  a  raise  of  not  more  than  5  feet  as  the  method 
for  reducing  potential  flood  damages  in  the  city.  Barnes  County,  however, 
opposed  any  raises  requiring  acquisition  of  lands.  Other  interests  also 
commented  on  the  raise  of  Baldhill  Dam. 

2.  Tributary  Dam.  Timber  Coulee  -  The  city  of  Lisbon,  Ransom  County, 
and  the  Ransom  County  Water  Management  District  all  recommended  dropping 
the  Timber  Coulee  site  from  further  consideration  or  changing  its  location. 

3.  Tributary  Dam:  Dead  Colt  Creek  -  The  city  of  Lisbon,  Ransom  County, 
and  the  Ransom  County  Water  Management  District  indicated  that  the  Dead  Colt 
Creek  dam  should  be  built  as  a  multiple-purpose  project  including  storage 

for  flood  control. 

4 •  Relocation  of  Frequently  Flooded  Structures  at  Valley  City  - 

Valley  City  does  not  support  the  relocation  of  flood-prone  structures.  No 
favorable  responses  were  received  concerning  the  relocations  at  Valley  City* 
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5.  Wetlands  -  The  U.S.  Fish  and  Wildlife  Service  indicated  it  would 
cooperate  in  a  wetland  restoration/wetland  size  increase  program  if  wildlife 
resources  were  adequately  considered.  The  Bureau  of  Reclamation  indicated 
the  possibility  of  acquiring  and  restoring  drained  wetlands  in  the  Sheyenne 
River  basin  as  part  of  a  wildlife  mitigation  plan  for  the  Garrison  Diver¬ 
sion  Unit.  These  restored  wetlands  could  also  provide  flood  control 
storage.  The  North  Dakota  Game  and  Fish  Department  would  like  to  extend 
the  area  for  restoration  of  wetlands  beyond  the  reach  from  Kindred  to 
Baldhill  Dam.  The  department  believes  the  drainage  area  above  Baldhill 

Dam  should  also  be  considered. 

6.  Control  of  Drainage  -  The  Lower  Sheyenne  River  Citizens  Committee 
passed  a  resolution  asking  the  North  Dakota  State  Water  Commission  to  ensure 
that  all  future  drainage  projects  be  controlled  so  as  to  not  increase  down¬ 
stream  flood  problems  and  that  existing  drainage  projects  be  reassessed 

to  determine  if  additional  controls  are  needed.  The  North  Dakota  State 
Water  Commission  stated  that  Section  61-02-02  of  the  North  Dakota  Century 
Code  requires  that  drainage  of  a  watershed  of  80  acres  or  more  must  have  a 
permit  from  the  State  Engineer  and  the  appropriate  water  management  district 
and  that  all  drainage  in  the  Red  River  of  the  North  basin  is  of  statewide 
significance  requiring  final  approval  by  the  State  Engineer.  Enforcement  is 
often  difficult;  however,  reorganization  of  the  water  management  districts 
could  strengthen  this  enforcement.  Water  management  districts  and  others 
also  discussed  the  need  for  control  of  drainage  in  the  basin. 

7.  Control  of  Private  Levee  Construction  -  The  North  Dakota  State 
Water  Commission  commented  that  Section  61-16-15  of  the  North  Dakota  Century 
Code  requires  permits  for  dikes  that  contain  more  than  12.5  acre-feet  of 
water  (all  dikes  along  the  Sheyenne  River  would  be  included).  This  regulation 
is  not  easy  to  enforce.  However,  the  water  management  districts  and  water 
commission  are  attempting  stricter  enforcement.  The  ability  of  the  water 
management  districts  and  water  commission  to  effectively  control  these 
private  levees  is  essential  to  development  of  any  levee  and  diversion  plan 

for  the  lower  Sheyenne  River  to  ensure  that  a  meaningful  degree  of  flood 
protection  can  be  provided. 


62 


Water  Resource  Management  and  Related  Purposes  - 


1.  Flood  Damage  Reduction  -  When  commented  on  at  all,  flooding 

and  flood  damages  along  the  lower  Sheyeane  River  were  generally  recognized 
as  a  major  problem.  The  Soil  Conservation  Service  commented  that  the 
statements  of  the  flooding  problem  should  be  clarified. 

2.  Water  Supply  -  Existing  and  future  water  supply  needs  as  discussed 
in  the  stage  2  report  were  addressed  only  by  the  Bureau  of  Reclamation  and 
Valley  City.  The  Bureau  indicated  that  more  than  60,000  acres  of  potenti¬ 
ally  irrigable  land  is  located  in  the  area  of  the  Kindred  reservoir  site 
and  that  the  potential  water  needs  of  this  land  should  be  recognized  in 

the  analysis  of  water  needs.  Valley  City  indicated  its  concern  with  ade¬ 
quate  water  storage  for  Valley  City's  future  needs  if  the  management  of 
Baldhill  Dam  were  to  be  revised  without  proper  consideration  for  potential 
water  shortages  during  severe  droughts. 

3.  Water  Quality  -  The  Bureau  of  Reclamation  indicated  its  concern 
over  the  adequacy  of  the  water  quality  information  in  the  report.  The 
U.S.  Environmental  Protection  Agency  (EPA)  indicated  no  foreseeable  need 
for  storage  at  either  the  Kindred  Dam  site  or  Baldhill  Dam  for  water  quality 
improvement.  The  EPA  indicates  what  opportunities  to  improve  the  water 
quality  in  Lake  Ashtabula  should  be  considered. 

4.  Recreation  -  The  city  of  Grand  Forks  commented  that  a  small 
permanent  pool  should  be  considered  in  plan  K-3  to  improve  recreation 
potential.  No  one  else  commented  on  the  recreation  needs  or  potentials 
of  the  study  irea. 

3.  Hydroelectric  Power  -  The  Federal  Energy  Regulatory  Commission 
provided  information  on  the  potential  for  hydropower  at  the  Kindred  Dam 
t-ite  and  Baldhill  Dam.  The  Commission’s  analysis  showed  small  potential 
for  the  development  of  hydropower;  it  does  not  appear  to  be  economically 
feasible  to  develop  the  power  potential  at  these  sites. 
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Fish  and  Wildlife  -  The  U.S.  Forest  Service  indicated  there  are 


opportunities  for  improving  wildlife  habitat  on  the  Sheyenne  National 
Grasslands,  but  no  specific  proposals  are  being  considered  for  implementa¬ 
tion,  The  Fish  and  Wildlife  Service,  Environmental  Protection  Agency, 
and  North  Dakota  Game  and  Fish  Department  indicated  that  the  potential 
for  the  restoration  of  drained  wetlands  should  be  investigated  further 
with  the  possibility  of  improving  wildlife  habitat. 

7.  Cultural  Resources  -  The  State  Historical  Society  of  North  Dakota 
and  Michael  L.  Gregg,  University  of  North  Dakota,  commented  that  addi¬ 
tional  information  should  be  gathered  in  potential  project  areas  to  ensure 
that  cultural  resources  are  considered  when  any  project  is  developed. 

Conclusions  on  Stage  2  Report  and  Preliminary  Plans 

On  the  basis  of  analysis  of  the  Stage  2  Report  findings  and  the  com¬ 
ments  and  responses  received  from  interested  parties,  several  conclusions 
were  reached  on  the  plans  to  be  carried  the  final  evaluations. 

1.  Joint-Coordinated  Actions  by  Federal,  State,  and  Local  Agencies  - 
For  any  plan  to  resolve  flood  problems  in  the  basin,  there  must  be  a  joint 
and  fully  coordinated  effort  by  Federal,  State,  and  local  agencies  to 
address  the  issues  and  the  solutions.  The  magnitude  and  extent  of  the 
problem  require  the  commitment  of  resources  which  exceed  the  capability 

of  the  State  and  local  interests.  Although  Federal  agencies  can  provide 
the  resources  to  analyze  problems  and  implement  some  elements,  they  do 
not  have  the  authority  to  implement  many  of  the  elements  needed  to  make 
any  effective  long-range  plan  function.  Commitments  are  required  at  all 
three  levels  to  resolve  the  issues.  Failure  by  any  one  of  the  levels 
will  result  in  either  complete  failure  of  the  plan  or,  at  best,  imple¬ 
mentation  of  an  incomplete  plan. 

2.  Individual  Flood  Damage  Reduction  Measures  are  Needed  to  Form  a 
Viable  Plan  -  The  flood  damage  reduction  measures  carried  into  the  stage  2 
process  should  be  considered  in  subsequent  planning  as  discussed  in  table  14. 
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The  sizes  and  operating  characteristics  of  the  individual  alternatives 
must  be  considered  in  terras  of  the  overall  plan.  For  example,  the  diver¬ 
sion  to  the  Wild  Rice  River  (M-54)  must  be  operated  as  a  part  of  plan 
D-l  or  potentially  as  a  part  of  plan  K-3.  The  size  of  the  diversion  and 
the  operating  plans  for  the  diversion  would  be  different  in  the  two  plans. 

The  following  points  are  of  particular  concern: 

a.  Baldhill  Dam  -  Revised  management  or  a  raise  of  up  to 

5  feet  could  be  considered  a3  a  possible  addition  to  almost  any  compre¬ 
hensive  flood  control  plan.  However,  most  of  the  benefits  would  be  in 
Valley  City.  This  measure  appears  to  be  one  of  the  few  viable  ways  to  reduce 
flood  damage  at  Valley  City. 

b.  Kindred  Dam  -  This  flood  damage  reduction  alternative  is 
one  of  the  most  effective.  Its  widespread  benefits  would  include  down¬ 
stream  areas  along  the  Red  River  of  the  North.  However,  it  would  have 
major  environmental  and  social  impacts.  These  adverse  impacts  would  have 
to  be  minimized  for  this  alternative  to  be  considered  imp lemen table. 

c.  Tributary  Dams;  Dead  Colt  Creek  -  This  dam  has  potential 
to  reduce  the  first  peak  on  the  Sheyenne  River  and  could  be  used  in 
conjunction  with  diversion  plans  D-l  and  D-2:  as  an  integral  part  of 
plan  D-l  or  as  supplemental  protection  in  plan  D-2. 

d.  Levees  and  Diversion  at  West  Fargo/Riverside  -  This  alterna¬ 
tive  would  efficiently  protect  West  Fargo/Riverside  while  having  few  or 

no  adverse  effects  on  surrounding  areas.  It  forms  the  nucleus  for 
several  different  diversion  plans. 

e.  Ring  Levees  at  Individual  Farmsteads  and  Residences  - 
These  levees  could  supplement  all  plans  in  those  areas  where  a  widespread 
form  of  flood  protection  cannot  be  provided  by  other  means. 

f.  Better  Land-Use  Planning  -  There  is  no  good  substitute  for 
effective  land  use  planning.  Putting  the  land  to  its  most  beneficial  uses 
will  provide  maximixn  benefit  in  the  long  term.  This  practice  should  be 
used  to  the  extent  possible,  incorporating  many  approaches  to  proper 
management  of  flood-prone  areas. 
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Table  14  -  Summary  of  conclusions  on  flood  damage  reduction  measures 
considered  in  Stage  2 

Conclusion 
for  incor¬ 
poration  into 

Measures  carried  into  Stage  2 

Stage  3  plans 

Remarks 

Measures  that  could  be  con- 
sidered  part  of  the  existing 
and  future  base  conditions 

Basinvide  drainage  plan 

Keep 

For  State  planning  to 
ensure  no  future  worsen¬ 
ing  of  floods. 

Regional  basinwide  approach 
to  water  planning 

Keep 

Needed  to  ensure  a  complete 
comprehensive  plan  is 
implemented. 

Better  land-use  planning 

Keep 

At  local  level  to  promote 
wise  land  use  and  minimize 
flood  losses. 

Floodplain  zoning 

Keep 

For  all  new  construction  and 
remodeling  at  local  level. 

Floodplain  regulations 

Keep 

For  all  new  construction  and 
remodeling  at  local  level. 

Control  private  levee 
construction 

Keep 

At  local  and  State  level  to 
ensure  flood  stages  are  not 
worsened  in  other  areas. 

Enforce  drainage  laws 

Keep 

At  State  and  local  level. 

Provide  flood  insurance 

Keep 

At  Federal  level  to  assist 
existing  development;  should 
be  in  combination  with  flood- 
plain  regulations. 

Measures  that  could  be  con- 
sidered  minor  components  of 
an  overall  plan 

Develop  out  of  floodplain 

Keep 

At  local  level  to  minimize 
potential  flood  losses 
(practical  in  only  a  few  areas). 

More  stringent  legislation 
to  control  drainage 

Keep 

Could  be  adopted  at  State  or 
local  level;  current  laws  appear 
sufficient  if  enforced. 

Financial  incentives  to  retain 
water  on  farmland 

Drop 

Would  require  new  Federal  or 

State  programs;  similar  effects 
can  be  obtained  through  drainage 
control . 

Small  retention  dams 

Keep 

Similar  to  effects  obtained  by 
control  of  drainage,  the  restora¬ 
tion  of  wetlands;  local  imple¬ 
mentation. 

Relocate  frequently  flooded 
structures 

Keep 
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For  possible  Federal  participation 
at  Valley  City;  for  State  or  loca¬ 
tion  participation  in  other  areas 
(as  part  of  a  uunstructurai  plan). 

Table  14  -  Summary  of  conclusions  on  flood  damage  reduction  measures 
considered  in  Stage  2  (cont) 

Conclusion 
for  incor¬ 
poration  into 

Measures  carried  into  Stage  2  Stage  3  plans  Remarks 

Measures  that  could  be  con¬ 
sidered  minor  components  of 
an  overall  plan  (cont) 


Flood  proofing 


On  an  Individual  case  basis; 


Revised  management  of  Keep 

Baldhlll  Dam 


Urban  levees  at  Harwood  Drop 

Rural  levees  from  Horace  Drop 

to  West  Fargo 


Rural  levees  from  West  Drop 

Fargo  to  Harwood 


Rural  levees  at  selected  Drop 

reaches  from  Kindred  to 
the  Red  River 

Maple  River  diversion  M-6  Drop 

to  Red  River  via  drain  No.  13 


Enlarge  Cass  County  drains  Drop 

Nos.  13,  21,  and  45 

Install  retention  control  Keep 

structures  on  drains 

Modify  bridges  and  highways  Keep 

Snag  and  clear  the  Sheyenne  Keep 

River 

Restore  drained  wetlands  Keep 


this  measure  includes  ring 
levees  at  farmsteads  and 
residences  in  rural  areas. 

Greater  spring  drawdowns  for 
flood  control;  care  roust  be 
taken  not  to  jeopardize 
low-flow  storage. 

Costs  exceed  apparent  benefits. 
Although  marginally  feasible 
when  considered  alone,  the 
diversion  paralleling  the 
Sheyenne  River  appears  better 
suited. 

Costs  exceed  apparent  benefits; 
could  be  some  worsening  of  down¬ 
stream  flood  levels;  individual 
ring  levees  more  favorable. 

Ring  levees  at  farmsteads  and 
residences  are  preferred. 

Costs  exceed  apparent  benefits; 
principal  benefits  come  f:rom 
lower  Sheyerae  River  north  of 
West  Fargo. 

Enlargement  of  drain  No.  21  in 
conjunction  with  diversion  plans 
D-l  and  D-2  only. 

At  local  level  a  coordinated  con¬ 
trol  plan  for  drains  could  provide 
some  reduction  in  flooding. 

At  local  level  these  could  reduce 
localized  flood  problems. 

Should  be  accomplished  after  major 
flood  events  to  keep  channel  clear; 
local  implementation. 
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Could  benefit  downstream  Interests 
especially  as  part  of  plans  D-l 
and  D-2. 


Table  14  -  Summary  of  conclusions  on  flood  damage  reduction  measures 


considered  in  Stage  2  (cont) 

Measures  carried  into  Stage  2 

Conclusion 
for  incor¬ 
poration  into 
Stage  3  plans 

Remarks 

Measures  that  could  be  con- 
sidered  minor  components  of 
an  overall  plan  (cont) 

Increase  storage  capacity 
of  wetlands 

Keep 

Could  benefit  downstream 
interests  especially  as 
part  of  plans  D-l  and  D-2. 

Tributary  dams: 

Iron  Springs  (T-94) 

Drop 

Costs  exceed  apparent 
benefits. 

Dead  Colt  Creek  (T-150) 

Keep 

Could  be  effective  as  a 
part  of  plans  D-l  and  D-2. 

Timber  Coulee  (T-158) 

Drop 

Although  it  could  he  effec¬ 
tive  as  a  part  of  plans  D-l 
and  D-2,  has  substantial 
opposition  and  no  local 
support. 

T-240 

Drop 

Costs  exceed  apparent  benefits. 

Maple  River  main  stem  dam 
(M-106)  near  Enderlin 

Drop 

Costs  exceed  apparent  bene¬ 
fits;  levee  protection  is 
more  practical  at  Enderlin. 

Measures  that  could  be  con- 
sidered  major  components 
of  an  overall  plan 

Levee  and  diversion  M-30  to 
M-24  around  West  Fargo 

Keep 

A  major  component  of  plans  D-l 
and  D-2. 

Sheyenne  River  diversion  M-42 
to  Wild  Rice  River 

Drop 

Drop  in  favor  of  M-54  or  M-65; 
however,  could  replace  M-54  as 
part  of  plan  D-l. 

Sheyenne  River  diversion  M-42 
to  M-24  via  drain  No.  21 

Keep 

A  supplemental  component  of 
plan  D-2. 

Sneyenne  River  diversion  M-54 
to  Wild  Rice  River 

Keep 

A  supplemental  component  of 
plan  D-l  and  possibly  plan  K-3. 

Sheyenne  River  diversion  M-65 
to  Wild  Rice  River 

Keep 

A  supplemental  component  of 
plan  K-3. 

Channelize  Sheyenne  River, 
Kindred  to  mouth 

Drop 

Is  not  as  desirable  as  other 
plans. 

Kindred  Dam  (M-76) 

Keep 

A  major  component  of  plan  K-3. 

Raise  Baldhill  Dam  (M-271) 

Keep 

Keep  up  to  a  5- foot  raise  as 
part  of  plans  D-l,  D-2,  K-3,  or 
other  plans. 

3*  Basic  Elements  of  Any  Plan  -  Several  elements  are  considered 
essential  to  prevent  increases  in  flood  damages  and  ensure  the  viability 
of  any  comprehensive  flood  damage  reduction  plan.  These  components 
Include  existence  and  enforcement  of  floodplain  zoning  and  regulations, 
control  of  private  levee  construction,  and  continuation  and  enforcement 
of  existing  drainage  lavs. 

The  floodplain  regulations  and  zoning  should  be  used  to  ensure  that 
future  construction  in  flood-prone  areas  is  consistent  with  true  flood  risk 
and  will  not  require  corrective  action.  A  control  system  should  be  estab¬ 
lished  for  private  levee  construction  to  minimize  the  adverse  effects  of 
levees  on  flood  levels  on  other  properties.  The  regulation  of  drainage 
must  be  enforced  to  ensure  that  future  drainage  does  not  worsen  flood 
conditions.  The  floodplain  regulations,  drainage  regulation,  and  control 
of  private  levees  require  involvement  and  implementation  by  State  and 
local  interests.  All  of  these  actions  are  necessary  to  deal  with  Sheyenne 
River  flood  problems. 

4.  Any  Comprehensive  Plan  Should  Include  Either  the  Kindred  Dam 
or  Local  Protection  in  the  West  Fargo  Area  -  In  addition  to  measures 
taken  to  ensure  that  flood  damage  potential  is  not  increased*  a  compre¬ 
hensive  plan  must  si ^nificantly  reduce  flood  damage  potential  of  existing 
flood-prone  developments.  A  comprehensive  plan  which  addresses  this 
need  should  Include  either  the  Kindred  Dam  or  local  protection  at  West 
Fargo /Riverside.  The  West  F.-,.rgo/ Riverside  area,  the  major  urban  center, 
contains  over  50  percent  of  the  potential  flood  damages  and  is  subject  to 
flooding  from  two  peaks  on  the  Sheyenne  River  and  the  backwater  effects 
of  the  Maple,  Rush,  and  Red  Rivers.  Use  of  upstream  reservoir  storage 
would  require  a  dam  at  the  closest  point  to  the  damage  to  be  able  to 
control  both  peaks  and,  during  the  first  peak,  reduce  the  flow  to  zero. 

This  location  would  be  near  the  Kindred  Dam  site.  If  major  upstream 
reservoir  storage  is  not  used,  some  form  ot  levee  protection  must  be  used. 
The  most  cost-effective  and  ltast  disruptive  levee  plan  identified 
consists  of  the  combination  of  levees  and  diversion  channel  arotsid  West 
Fargo/ Riverside.  Other  plan  components  could  be  added  to  reduce  flood 
damages  over  larger  areas  of  the  basin. 


The  three  plans  do  not  appear  to  be  widely  supported  without  some  modifica¬ 
tions.  The  diversion-oriented  plans  received  much  more  widespread  s  pport 
than  did  the  Kindred  Dam  plan.  Plan  K-3  received  very  limited  support; 
however,  it  should  be  considered  further  because  it  is  econorically  viable 
and  represents  a  "nonlevee"  alternative. 

6 .  Opportunities  to  Meet  Other  Water  Management  Purposes  and  Needs 
Could  be  Considered  in  Conjunction  with  the  Plans  Evaluated  Further  - 
The  meeting  of  the  other  needs  does  not  appear  to  be  an  overriding  factor 
in  plan  selection.  Plan  selection  should  be  based  primarily  on  the  capa¬ 
bility  of  the  plan  to  reduce  flood  damages.  Project  additions  or  modi¬ 
fications  co  meet  other  objectives  (such  as  water  supply,  water  quality, 
and  recreation)  should  be  considered  on  a  case-by-case  basis  and  the  posi¬ 
tive  and  negative  effects  should  be  displayed  for  consideration  in  plan 
selection.  Potential  water  supply  shortages  do  not  appear  significant; 

at  least,  addit'onal  major  reservoir  storage  does  not  appear  necessary. 
Water-based  recreation  needs  have  relatively  low  priority  and  could  best 
be  met  by  smaller  impoundments. 

7.  Non- Federal  Interests  would  be  more  Kffective  in  Implementing 
Their  Portions  of  an  Overall  Water  Management  Plan  if  They  had  Jurisdiction 
Over  the  Entire  Watershed  -  Water  resource  districts,  which  are  generally 
organized  on  the  county  basis,  have  little  incentive  to  consider  interests  out 
side  their  jurisdiction.  Although  they  may  consider  potential  adverse  effects 
downstream,  potential  projects  that  benefit  other  areas  are  quite  often  given 
very  limited  consideration.  A  watershed  approach  to  planning,  decisions,  and 
Implementation  could  result  in  better  water  management  for  the  entire  area. 

DEVELOPMENT  OF  FINAL  PLANS 


The  measures  listed  m  table  14  as  having  merit  for  further  study  were 
considered  for  inclusion  in  the  final  array  of  plans,  lraplementable  plans 
which  reduced  flood  damages  were  compared  with  each  other  and  the  "no 
action"  plan.  Table  15  summarizes  the  components  Included  In  the  final 
array.  These  plans  Include  an  environmental  quality  plan,  national  eco¬ 
nomic  development  plan,  "nonstructural"  plan,  and  selected  plan. 

A  discussion  of  the  rationale  used  in  the  development  of  each  final 
plan  and  in  the  dropping  of  those  components  not  in  the  final  array  is 
presented  In  the  following  paragraphs. 

(1)  As  required  and  discussed  4-  ER  1165-2-122,  Use  of  Nonstructural 
Measures  in  Planning  for  Flood  T image  Reduction,  and  KR  1105-2-353,  Evalua¬ 
tion  of  Nonstructural  Measures.  7n 
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No  Action  Plan 


Under  the  "no  action"  plan,  the  future  "without  project"  condition 
presented  earlier  would  occur.  Those  actions  pertinent  to  the  comparison 
of  the  no  action  plan  with  the  other  plans  include  floodplain  regulations, 
flood  warning  and  forecasting,  flood  emergency  measures,  flood  insurance, 
control  of  wetland  drainage,  control  of  private  levees,  and  debris  re¬ 
moval.  Floodplain  regulations  would  continue  and  future  development 
in  the  floodplain  would  recognize  the  flood  hazard  and  be  built  so 
that  the  1-percent  chance  flood  would  cause  little  or  no  damage.  Flood 
warning  and  forecasting  would  continue  and  probably  be  improved  as  new 
technology,  data  collection  techniques,  and  prediction  capability  are 
developed.  Flood  emergency  measures  taken  just  preceding  or  during  a 
flood  would  be  the  primary  means  of  preventing  damage  to  existing  develop¬ 
ment.  These  measures  could  include  constructing  emergency  levees,  mov¬ 
ing  damageable  property  above  flood  levels,  evacuating  residents  of 
flooded  or  floodable  properties,  end  other  short-term  actions.  Flood 
insurance  would  continue  to  be  available  to  assist  in  minimizing  the 
impact  of  a  flood  loss  on  an  individual  property  owner.  Debris  removal 
from  the  river  channels  and  bridge  openings  would  be  necessary  before 
and  after  floods,  especially  in  reaches  where  the  lack  of  sufficient  flow 
capacity  would  cause  extensive  flood  damages.  The  control  of  wetland 
drainage  would  continue  and  drainage  would  be  allowed  only  when  it  would 
occur  in  a  manner  that  would  not  worsen  downstream  flooding.  Private 
levees  would  also  be  controlled.  Effective  enforcement  would  probably 
not  occur,  however,  without  an  overall  plan  to  reduce  flood  damages. 

The  no  action  plan  would  attempt  to  reduce  flood  damages  to  existing 
development  by  short-term  action  just  before  and/or  during  a  specific 
flood.  Future  development  would  be  essentially  flood  proofed  or  resistant 
from  most  floods.  Continuing  difficulties  would  be  encountered,  however, 
in  the  control  of  drainage  and  private  levee  construction.  Because  drain¬ 
age  and  private  levees  can  worsen  future  floods  if  not  accomplished 
properly,  control  of  these  two  activities  would  be  crucial  to  management 
of  future  flood  problems. 

Nonetructural  Plat 

A  plan  reduclnft  flood  damage  using  primarily  "nonstructural"  measures 
as  discussed  in  ck  1105-2-353  and  ER  1165-2-122  and  building  on  the 
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results  of  the  preliminary  planning  was  developed.  Valley  City  and  Lisbon 
are  the  two  locations  in  the  basin  where  evacuation  of  structures  from 
portions  of  the  floodplain  may  be  an  implementable  measure,  but  only  under 
certain  conditions.  Those  areas  prone  to  the  most  frequent  flooding  are 
generally  adjacent  to  the  river  and  represent  a  significant  yet  relatively 
small  portion  of  the  city.  At  Valley  City,  the  evacuation  option  has 
marginal  economic  feasibility;  at  Lisbon,  it  clearly  lacks  economic  feasi¬ 
bility.  Neither  community  supports  moving  from  the  floodplain,  in  part 
because  the  flood  fight  efforts  for  recent  floods  have  been  successful 
and  major  flood  damages  have  been  averted.  In  the  future,  however,  if 
flood  fight  efforts  fail  and  these  areas  receive  substantial  dam¬ 
ages  and  if  funds  were  available  immediately  after  the  flood  to  acquire 
the  flooded  properties,  relocation  of  residents  from  much  of  the  Valley 
City  and  Lisbon  floodplains  could  be  implemented.  At  West  Fargo/Riverside, 
where  the  entire  community  is  on  flood-prone  land,  the  evacuation  alternative 
is  not  viable  even  under  the  above  described  conditions  for  Valley  City  and 
Lisbon.  The  only  alternative  that  can  address  the  objective  of  reducing 
flood  damages  for  the  existing  development  in  a  manner  which  could  be 
interpreted  as  "nonstructural"  is  the  levees  and  flood  diversion  channel 
plan  around  West  Fargo.  Other  features  of  the  "nonstructural”  plan  listed 
in  table  15  were  Included  to  reduce  the  flood  damages  in  areas  outside 
the  three  main  cities.  The  control  of  private  levee  construction  and 
drainage  to  prevent  the  worsening  of  flooding  would  be  a  key  element  in 
this  plan.  Use  of  existing  and  drained  wetlands  in  the  upland  areas  to 
store  more  floodwaters  would  help  moderate  flood  peaks.  Most  of  the  com¬ 
ponents  of  the  plan  would  be  for  non-Federal  implementation. 

Environmental  Quality  (EQ)  Plan 

National  environmental  policy  mandates  that  important  cultural  and 
natural  aspects  be  preserved  and  that  a  diverse  environment  be  maintained. 
Designation  of  an  EQ  plan  implies  that  the  plan  enhances  and  protects  the 
aesthetic,  cultural,  and  natural  diversity  of  the  environment  and  provides 
positive  contributions  to  the  EQ  account.  The  EQ  plan  was  developed  to 
reduce  flood  damages  and  maintain  or  enhance  the  environmental  resources 
of  the  basin,  working  primarily  with  the  measures  carried  into  the  final 
evaluation  stage.  The  EQ  plan  components  are  listed  in  table  15,  with  the 
levees  and  flood  diversion  channel  at  West  Far go/ Riverside,  the  flood 
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diversion  channel  from  Horace  to  West  Fargo,  and  ring  levees  at  farmsteads 
and  residences  providing  the  nucleus  of  the  plan.  The  net  environmental 
effects  of  these  three  alternatives  are  about  neutral  with  some  minor 
losses  and  some  minor  gaias.  The  other  components  of  the  plan  are 
needed  either  to  make  the  plan  effective  or  provide  positive  environ¬ 
mental  contributions.  Measures  which  add  environmental  credits  to  the 
plan  include  controlled  cattle  grazing,  subimpoundments,  and  aerators  at 
Lake  Ashtabula;  restoration  of  drained  wetlands;  increased  storage  capacity 
of  existing  wetlands;  encouragement  of  more  land  treatment;  encouragement 
of  public  control /ownership  of  riverine  lands;  and  control  of  wetland 
drainage.  Some  features  which  could  enhance  the  environment  include 
planting  of  extensive  shelterbelts  along  the  diversion  channel  alignments 
and  management  of  the  shelterbelts  and  grassy  areas  of  the  channels  and 
levees  for  environmental  purposes.  Use  of  the  wetlands  areas  of  the  basin 
for  floodwater  storage  could  also  enhance  the  environment  if  the  operating 
plans  for  the  management  of  these  areas  are  developed  primarily  around 
waterfowl  and  wildlife  values.  Most  of  the  components  would  be  the  responsi¬ 
bility  of  non-Federal  interests  to  implement  as  part  of  the  overall  plan. 

National  Economic  Development  (NED)  Plan 

The  national  economic  development  (NED)  plan  primarily  includes  plan 
components  that  would  increase  net  economic  benefits.  The  key  components 
for  flood  damage  reduction  include  the  levees  and  flood  diversion  channel 
around  West  Fargo/Riverside,  the  flood  diversion  channel  from  Horace  to 
West  Fargo,  the  5-foot  raise  of  Baldhill  Dam,  and  ring  levees  at  farmsteads 
and  residences.  All  NED  plan  components  are  listed  in  table  15.  All  four 
key  components  provide  net  economic  benefits.  The  remaining  components  - 
especially  control  of  private  levee  construction,  control  of  wetland  drain¬ 
age,  and  floodplain  regulations  -  are  essential  to  making  the  overall  plan 
work. 

Selected  Plan 


The  components  of  the  selected  plan  were  chosen  recognizing  the  eco¬ 
nomic,  environmental,  and  implementabillty  aspects  of  the  potential  plans 
and  plain  components.  The  levee  and  flood  diversion  channel  at  West  Fargo/ 
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Riverside  plus  the  flood  diversion  channel  from  Horace  to  West  Fargo 
resulted  in  as  good  or  better  economic  considerations  for  providing  flood 
protection  for  the  developments  from  Horace  through  West  Fargo  as  the 
Kindred  Dam  plan  K-3  or  other  combinations  of  plan  components  with  the 
levee  and  diversion.  The  environmental  aspects  of  these  two  components 
were  very  good  when  compared  to  other  options  and  there  appeared  to  be 
general  support  with  little  opposition.  While  these  two  components  pro¬ 
vided  good  protection  for  the  area  from  Horace  through  West  Fargo,  other 
areas  upstream  of  Horace  and  downstream  of  West  Fargo  did  not  receive  any 
protection.  Ring  levees  at  individual  farmsteads  and  residences  offered 
the  most  cost-effective  manner  to  protect  these  developments.  A  raise 
of  Baldhill  Dam  (not  exceeding  5  feet)  could  produce  substantial  benefits 

at  Valley  City  and  Lisbon  and  could  substantially  improve  conditions  dur¬ 
ing  the  second  peak  downstream  of  Kindred.  When  considered  in  conjunction 
with  the  upgrading  for  safety  reasons,  the  cost  allocated  for  flood  con¬ 
trol  was  exceeded  by  the  benefits.  The  multiple-purpose  Dead  Colt  Creek 
tributary  dam  and  increased  floodwater  storage  capacities  of  existing  and 
drained  upland  area  wetlands  in  the  reach  from  Valley  City  to  Kindred  were 
added  to  reduce  flooding  from  the  first  peak  on  the  Sheyenne  River  downstream 
of  Kindred,  particularly  in  the  reach  from  Kindred  to  Horace  and  from 
West  Fargo  to  the  mouth  of  the  Sheyenne  River.  Floodplain  regulations, 
flood  warning  and  forecasting,  control  of  wetland  drainage,  and  control 
of  private  levee  construction  are  essential  for  an  effective  plan.  Flood 
emergency  measures,  flood  Insurance,  debris  removal,  and  flood  proofing 
can  provide  additional  protection  when  used  at  appropriate  locations  and 
times.  The  encouragement  of  public  ownership  or  control  of  riverine  lands; 
encouragement  of  mora  land  treatment  in  upland  areas;  and  controlled  cattle 
grazing,  sub Impoundments,  and  aerators  at  Lake  Ashtabula  would  all  provide 
Increases  in  the  EQ  account.  The  control  of  cattle  grazing,  subimpoundments: e 
and  aerators  at  Lake  Ashtabula  could  also  be  accomplished  to  some  extent 
ixider  a  revised  management  plan  for  Baldhill  Dam,  which  would  be  implement- 
able  under  existing  operation  and  maintenance  authorities  for  the  project. 
Planting  of  shelterbelts  and  grasses  in  selected  portions  of  the  diversion 
channels  would  help  keep  the  channels  operational  and  less  prone  to  fill 
with  drifted  snow  as  well  as  providing  wildlife  benefits. 


PLANS  AND  COMPONENTS  DROPPED  IN  THE  FINAL  STAGE 


Plans  D-l,  D-2,  and  K-3  as  presented  in  Stage  2  were  essentially  dropped 
in  the  final  stages;  modifications  to  or  variations  of  plans  D-l  and  D-2  were 
considered  in  the  final  array.  Perhaps  of  greatest  significance  was  the 
dropping  of  Kindred  Dam  and  plan  K-3.  The  flood  diversion  channel  from  the 
Sheyenne  River  to  the  Wild  Rice  River  was  also  dropped. 

Kindred  Dam/ Plan  K-3 


The  Kindred  Dam  as  a  component  of  plan  K-3  was  dropped  from  consideration 
in  the  final  array  of  plans  primarily  for  environmental  and  implementability 
considerations.  Although  it  substantially  reduced  flood  damage  in  the  basin 
(79  percent)  and  was  economically  justified  (B/C  ratio  of  3.5),  the  Kindred 
Dam  would  have  required  the  purchase  of  about  25,000  acres  in  the  Sheyenne 
River  valley  between  Kindred  and  Anselm  and  the  relocation  of  up  to  70 
families.  This  plan  would  have  had  a  particularly  acute  regional  impact, 
because  acquisition  would  occur  adjacent  to  the  Sheyenne  National  Grasslands, 
which  has  over  70,000  acres  In  Federal  ownership  already  in  this  area.  The 
periodic  flooding  of  about  3,700  acres  of  bottomland  forests  would  significantly 
affect  the  environmental  quality  of  the  region.  The  significant  adverse  social 
and  environmental  impacts  resulted  in  a  general  lack  of  regional  or  local  sup¬ 
port  for  the  Kindred  Dam.  The  estimated  first  cost  of  plan  K-3  is  $62  million. 

Diversion  to  the  Wild  Rice  River 

Diversions  to  the  Wild  Klee  River  were  considered  in  plans  D-l  and  K-3. 
Because  the  Kindred  Dam  was  dropped  from  consideration,  any  potential  combina¬ 
tion  of  a  diversion  to  the  Wild  Rice  River  with  the  Kindred  Dam  was  also 
dropped.  When  considered  in  combination  with  other  components  such  as  wet¬ 
lands  and  upstream  tributary  dams,  a  diversion  could  serve  as  a  viable  com¬ 
ponent  only  If  the  wetlands  and  tributary  dams  implementation  were  ensured. 

There  is  no  firm  support  or  cornel tmer.t  to  Implement  the  wetlands  concept 
without  knowing  th*.  exact  tracts  of  lands  to  he  involved  and  then  only  if 
the  landowners  would  be  willing  to  cooperate.  Also,  the  only  tributary 
dam  which  had  any  support  is  the  Dsid  Colt  Creek  structure.  Because  of  the 
high  degree  of  uncertainty  associated  with  the  plan's  Implementability  and  because 
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its  relative  economics  were  not  as  good  as  the  plans  which  used  the  Horace- 
West  Fargo  diversion  channel,  the  diversion  to  the  Wild  Rice  River  was  not 
considered  further. 

COMPARISON  OF  FINAL  PLANS 

Pertinent  information  on  the  final  plans  is  displayed  in  table  16.  The 
information  presented  includes  costs,  benefits,  and  impacts  for  all  com¬ 
ponents  of  the  plans,  both  Federal  and  non-Federal,  wherever  possible. 

In  some  cases,  however,  some  of  the  effects  are  not  quantifiable.  For 
example,  in  the  data  presented  for  the  selected  plan,  the  costs  and  im¬ 
pacts  of  the  wetlands  alternative  are  included;  however,  benefits  are 
extremely  difficult  to  quantify  and  none  are  presented  in  the  table  even 
though  significant  benefits  would  accrue  to  the  plan  as  a  result  of  the 
wetlands  alternative. 

All  plans  are  economically  justifiable  and  would  provide  high  degrees 
of  flood  damage  reduction.  All  of  the  plans  improve  the  public  health  of 
the  area  by  reducing  flooding.  The  potential  for  transmitting  diseases 
and  contamination  of  wells  during  flood  periods  would  be  reduced.  The 
selected  plan  would  benefit  the  greatest  number  of  persons  and  largest 
area.  Although  the  acquisition  impacts  seem  large  for  the  selected  plan, 
the  nature  of  the  actual  Impact  must  be  considered.  Most  of  the  dwelling 
acquisitions  (about  90  percent)  are  cabins  around  Lake  Ashtabula  that  are 
used  primarily  as  recreational  summer  lakeshore  dwellings,  and  their  pur¬ 
chase  would  not  preclude  their  owners  from  building  on  another  site  around 
the  lake.  The  new  sites  might  be  set  back  slightly  farther  from  the  lake- 
shore,  but  the  owners  would  still  have  their  view  and  access  to  the  lake. 

For  the  wetland  part  of  the  plan,  the  lands  Involved  would  generally  have 
marginal  value  as  cropland,  and  the  landowners  would  probably  be  willing 
to  consider  this  typ*  of  use. 


The  cost-sharing  data  in  table  16  is  based  on  traditional  cost¬ 
sharing  policy  for  water  resource  development  projects.  However,  be¬ 
cause  new  cost-sharing  policies  ha’  e  not  yet  been  established,  the 


distribution  of  coats  between  Federal  and  non-Federal  Interests  should 


be  considered  as  only  a  guide.  Final  estimates  and  recommendations  for 
cost-sharing  and  financing  arrangements  could  vary  significantly  from 
the  information  presented  in  this  report. 


<*  3/S3) 


*az\w 


^<^'-'*¥V'5 


DESCRIPTION  OF  THE  SELECTED  PLAN 

The  selected  plan  consists  of  several  types  of  components:  those 
recommended  for  implementation  by  the  Corps  of  Engineers;  essential  com¬ 
ponents  that  must  be  implemented  by  the  non-Federal  sponsors;  and  impor¬ 
tant  components  that  will  be  implemented  by  other  Federal  or  non-Federal 

agencies  but  that  are  not  essential  to  the  functioning  of  the  other  plan 

e 

components.  Plan  components  are  shown  on  plate  2.  The  plan  components 
for  Corps  implementation  and  the  essential  components  for  non-Federal 
implementation  constitute  the  recommended  plan  for  evaluation  and  justi¬ 
fication  purposes.  The  functioning  of  the  recommended  plan  does  not 
depend  on  the  other  components  of  the  selected  plan. 

PLAN  COMPONENTS  FOR  CORPS  OF  ENGINEERS  IMPLEMENTATION 

Three  plan  components  would  be  implemented  by  the  Corps  of  Engineers 
with  the  cooperation  and  participation  of  non-Federal  interests:  a  raise 
of  Baldhili  Ham.  levees  and  a  flood  diversion  channel  at  West  Fargo/Riverside, 
and  a  flood  diversion  channel  from  Horace  to  West  Fargo. 


Raise  of  Bald hi 11  Dam 

The  raise  of  Baldhili  Dam  would  be  primarily  for  adding  flood  control 
storage  to  the  project,  recognizing  that  structural  modifications  to  the 
existing  project  are  required  to  eor«ply  with  the  provisions  of  tae  Dam 
Safety  Assurance  Act.  The  modifications  include  a  S-foot  raise  of  the  de¬ 
sign  f lood  pool,  raise  of  the  height  of  the  dam  by  about  5  feet,  ehange 
in  location  of  the  gated  spillway  structure,  and  change  in  the  operation 
of  the  dam  during  floods.  These  changes  would  provide  an  additional  31,400 
acre- feet  for  storage  of  floodwater  above  the  existing  39,600  acre- feet  of 
dual-use  storage  now  available  for  flood  control  during  major  floods.  A  total 
storage  of  71,000  acre-feet  would  be  available  for  flood  control  during  major 
floods.  Plate  5  presents  illustrations  of  the  modifications  and  summarize? 
pertinent  information  for  the  structure.  Appendix  L,  Flood  Damage  Reduction 
Alternatives,  provides  additional  discussion  on  considered  modifications  to 
the  Baldhili  Dam.  Appendix  B,  Hydrology,  and  Appendix  K,  Geotechnical,  also 
provide  additional  data  on  the  proposed  raise  of  Baldhili  Dam.  The  project 
would  be  operated  to  maintain  the  pool  level  at  elevation  1266  during  summer 
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and  fall  to  ensure  that  water  is  available  for  downstream  water  supply 
needs.  The  pool  would  be  drawn  down  as  necessary  during  fall  and  winter 
to  provide  storage  for  floodwater  during  spring  runoff.  Drawdowns  to 
the  1257  level  would  be  considered  when  severe  spring  floods  are  pre¬ 
dicted.  The  stored  floodwaters  would  be  released  as  quickly  as  possible 
without  incurring  additional  damages  downstream  to  minimize  environmental 
damages  in  the  flood  pool  area  of  Lake  Ashtabula  and  to  have  the  flood 
storage  available  for  another  flood  as  soon  as  possible. 

Under  the  Dam  Safety  Assurance  Program,  major  upgrading  of  the  Baldhill 
Dam  is  required.  The  upgrading  would  result  in  major  changes  to  the  exist¬ 
ing  embankment  and  main  public  use  area  because  construction  of  additional 
spillway  capacity  on  the  east  abutment  is  needed.  The  5-foot  raise  of 
Baldhill  Dam  and  changes  in  the  operation  for  flood  control  would  require 
the  purchase  of  about  2,700  acres  (including  mitigation  acreage)  of  lands 
around  and  upstream  of  the  lake  including  the  acquisition  of  many  cabins, 
several  farmsteads  and  two  church  camps.  Additional  modifications  to  the 
embankment  3nd  gated  spillway  would  also  be  required.  Many  of  the 
cabins  that  would  be  affected  could  be  relocated  by  the  property  owners 
to  other  sites  around  the  lake  if  land  is  available. 

The  additional  flooding  of  project  lands  by  the  raise  would  require 
actions  to  mitigate  for  fish  and  wildlife  losses.  The  mitigation  measures 
are  described  in  Appendix  D,  Environmental  Resources;  Appendix  L,  Flood 
Damage  Reduction  Alternatives*  and  Appendix  N,  Fish  and  Wildlife  Coordi¬ 
nation  Act  Report.  Up  to  450  acres  of  mitigation  lands  would  be  needed 
to  offset  project  losses.  Although  sufficient  lands  for  mitigation  should 
be  among  those  acquired  for  the  project*  some  (up  to  the  full  450  acres) 
may  have  to  be  acquired  outside  of  the  project  lands.  In  addition*  miti¬ 
gation  would  Include  the  replacement  of  any  flah  rearing  facilities  that 
would  be  adveraely  affected  by  the  project.  Several  aapecta  of  the  plan 
that  would  enhance  the  natural  raaourcaa  around  Lake  Aahtabula  Include 
control  of  the  cattle  graslng  on  Federal  property  around  the  lake,  develop¬ 
ment  of  sub Impoundments  at  the  upper  end  of  the  lake*  and  use  of  aerators 
in  the  lake. 
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Levees  and  Diversion  Channel  at  West  Fargo/IUverside 

The  levees  and  diversion  channel  at  West  F.irgo/Riverside  consist  of  two 
segments  of  levees,  a  flood  diversion  channel  and  associated  control  struc¬ 
tures,  interior  drainage  facilities,  and  other  features  which  provide  a  very 
high  degree  of  flood  protection  (standard  project  flood)  for  the  cities  o:  West 
Fargo  and  Riverside.  The  general  features  of  the  project  are  presented  on 
plate  3.  Additional  information  on  the  project  is  also  presented  in  Appendix  C, 
Hydraulic  Analysis  and  Interior  Drainage  Design,  and  Appendix  L,  Flood  Da-ace 
Reduction  Alternatives. 

The  operation  of  the  project  calls  for  closure  of  the  control  structures 
at  the  upstream  and  downstream  river  crossing  whenever  river  flows  or  stages 
at  West  Fargo  reach  damaging  levels.  Shevenne  River  flows  would  then  be  diverted 
through  the  diversion  channel.  During  low  and  normal  flows,  the  Shevenne  River 
would  flow  through  the  natural  river  channel.  The  flood  diversion  channel 
would  be  sized  to  pass  flows  comparable  to  what  the  existing  Shevenne  River 
through  West  Fargo  would  be  capable  of  handling.  The  height  of  the  principal 
levees  is  planned  to  be  3  feet  above  the  standard  project  flood  level  through 
the  area.  Drainage  ditches  and  ponding  areas  are  included  to  handle  interior 
runoff;  the  Shevenne  River  channel  and  a  portion  of  the  Drain  21  channel  that 
would  be  cutoff  within  the  leveed  area  would  serve  af  ponding  areas.  The  levee 
on  the  vest  side  of  the  diversion  channel  would  be  a  elesed  loop  completely 
encircling  the  development.  On  the  east  side  of  the  diversion  channel,  however, 
the  levee  would  tie  beck  into  high  ground  near  Interstate  Highway  94  on  the 
southeast  corner  and  the  railroad  embankment  on  the  northeast  corner.  Because 
of  the  potential  stability  problems  associated  with  the  soils,  the  levees  would 
be  set  back  away  iton  major  excavation  such  as  the  diversion  channel. 

Shel terbelts  would  be  placed  along  selected  portions  of  tho  diversion 
channel  to  reduce  erosion,  reduce  the  aaot«t  of  snow  aectsulat inc  -he  chan¬ 
nel,  and  provide  wildlife  habitat  diversity  in  a  generally  tree less  area.  The 
levees  ana  diversion  channel  slopes  and  the  set-back  areas  between  the  channels 
and  levees  would  be  planted  with  grasses  that  would  provide  the  optimum  mixture 
for  project  operation,  wildlife  values,  and  compatibility  with  nearby  developments. 
Features  for  enhancement  of  fish  and  wildlife  values  such  as  increased  plantings 
of  shelterbelts  for  prisarilv  wildlife  values  would  be  considered  for  development 
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at  appropriate  locations  with  concurrence  and  sponsorship  of  local  interests. 


Flood  Diversion  Channel  from  Horace  to  West  Fargo 

The  flood  diversion  channel  from  Horace  to  West  Fargo  would  consist  of 
an  excavated  grass-lined  channel  parallel  to  and  about  1  mile  west  of  the 
Sheyenne  River  between  Horace  and  West  Fargo.  The  inlet  to  the  channel  would 
be  located  about  1  mile  upstream  of  Horace.  The  downstream  end  of  the  channel 
would  join  the  diversion  channel  around  West  Fargo /Riverside  on  the  north  side 
of  Interstate  Highway  94.  The  diversion  channel  would  be  operated  to  allow 
low  and  normal  flows  to  go  down  the  natural  Sheyenne  River  channel.  During 
higher  flows ,  the  water  arriving  at  the  diversion  structure  would  be  divided 
with  flows  in  the  diversion  channel  gradually  increasing  as  the  total  flow 
increased  so  that  when  peak  flows  occur,  such  a*  occurred  during  the  1979 
flood,  the  flow  would  be  about  split  evenly.  The  location  of  the  diversion 
channel  and  pertinent  information  on  the  sire  of  the  channel  is  presented  on 
plate  4.  The  side  slope  of  the  channel  would  be  grassed. 

PLAN*  COMPONENTS  FOR  IMPLEMENTATION  B/  OTHERS  -  ESSENTIAL 

Several  plan  components  essential  to  the  operation  and  effectiveness 
of  the  plan  would  have  to  be  implemented  by  non-Fcderal  interests.  These 
component.)  include  floodplain  regulati  ns,  control  of  levee  construction, 
and  control  of  drainage. 

Floodplain  Regulations 

The  adoption  of  floodplain  regulations  where  they  do  not  now  exist  and 
enforcement  of  existing  and  newly  adopted  floodplain  regulations  by  the  non- 
Federal  agencies  which  regulate  land  use  are  essential  to  preserve  the  flood- 
carrying  capacity  of  the  floodplain  and  ensure  that  uiy  development  in  a  flood 
prone  area  does  not  subject  the  development  to  unwarranted  flood  risks.  The 
floodway  -aould  be  preserved  for  the  passage  of  large  floods.  In  the  area  down- 
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stream  of  about  river  mile  75  of  the  Sheyenne  River  near  Kindred,  regulation 
would  include  not  only  buildings  but  all  road  construction  in  about  a  5-mile 
wide  strip  from  near  Kindred  to  the  mouth  of  the  Sheyenne  River.  Roads  raised 
without  providing  for  floodwater-carrying  capacity  could  change  the  flood  charac¬ 
teristics  of  the  area  and  result  in  significantly  worsened  flood  damages  in 
some  areas.  Generally,  the  1-percent  chance  flood  is  used  as  the  base  flood 
for  regulation  purposes;  this  flood  should  be  used  for  all  portions  of  the 
basin  except  the  area  downstream  from  river  mile  75  where  larger  floods,  such 
as  the  standard  project  flood,  should  also  be  considered.  The  effectiveness 
and  integrity  of  the  levees  and  diversion  at  West  Fargo /Riverside  depe  ids  on 
the  preservation  of  the  flood-carrying  capacities  of  the  upstream  and  surrounding 
areas  for  floods  up  to  at  least  the  standard  project  flood.  Roads  and  railroads 
in  the  area  should  not  be  raised  without  providing  for  sufficient  flood¬ 
passing  capacity.  Floodplain  regulations  would  prevent  increases  in  flood  damages 
resulting  from  new  construction  outside  protected  areas. 

Control  of  Levee  Construction 


Public  regulation  of  levee  construction,  both  private  and  non-Federal 
public  levees,  is  necessary  to  ensure  that  flood  levels  do  not  increase 
upstream  or  downstream  of  the  levees.  Any  increase  in  flood  levels  caused 
by  levee  construction  could  jeopardize  the  protection  provided  by  other 
plan  components  and  could  worsen  flood  damages  in  some  areas.  Individual 
ring  levees  around  a  farmstead  or  residence  that  do  not  affect  floodplain 
storage  or  flood-carrying  capacities  are  not  of  concern.  However,  any 
continuous  stretch  of  levee  that  parallels  the  river,  preventing  the 
breakout  of  floodwaters,  and  that  appreciably  affects  floodplain  storage 
or  flood-carrying  capacities  is  of  concern  and  should  be  regulated  in  the 
public  interest.  Levee  locations  and  heights  should  be  approved  by  the 
water  resource  districts  and  the  State  of  North  Dakota  before  levee  con¬ 
struction  could  commence.  The  existing  laws  of  the  State  of  North  Dakota 
appear  to  have  sufficient  authority  to  provide  adequate  regulation;  however, 
criteria  and  rules  to  be  used  in  the  levee  regulation  need  to  be  developed. 

Control  of  Drainage 

Public  regulation  of  drainage  is  necessary  to  prevent  increases  in  the 
frequency  or  severity  of  floods.  Uncontrolled  drainage  can  change  the  runoff 
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characteristics  of  a  watershed  by  reducing  the  time  and  increasing  the  amount 
of  runoff.  In  some  cases,  the  frequency  and  magnitude  of  floods,  particularly 
in  the  moderate-sized  floods,  can  be  increased.  Increases  in  the  frequency 
and/or  magnitude  of  floods  resulting  from  uncontrolled  drainage  could  reduce 
the  effectiveness  of  the  other  plan  components.  If  drainage  is  to  occur, 
proper  control  structures  should  be  built  to  ensure  that  the  flood  characteristics 
downstream  would  not  be  adversely  affected.  North  Dakota  laws  now  require 
permits  for  any  drainage  projects  which  have  a  watershed  larger  than  80  acres. 

This  law  seems  to  provide  sufficient  authority;  however,  the  development  of 
criteria  and  rules  to  provide  effective  regular  n  appear  necessary.  Control 
of  the  drainage  should  be  considered  on  a  basinwide  watershed  approach.  A 
regilation  board  or  panel  would  be  helpful  in  providing  an  effective  coordi¬ 
nated  operation  of  future  drainage  projects.  Drainage  of  any  areas  of  the 
basin  which  are  now  considered  "noncontributing"  or  contribute  runoff  only 
during  very  infrequent  events  are  of  particular  concern. 

PLAN  COMPONENTS  FOR  IMPLEMENTATION  BY  OTHERS  -  IMPORTANT  TO  ACHIEVING  OBJECTIVES 

The  remaining  plan  components  are  to  be  implemented  by  either  other 
Federa  agencies,  non-Federal  interests,  or  in  some  cases  in  part  by  the  Corps 
of  engineers  and  are  important  to  achieve  the  overall  objectives  of  the  plan. 

These  components  include  flood  warning  and  forecasting,  flood  emergency  measures, 
flood  insurance,  multiple-purpose  dam  on  Dead  Colt  Creek,  ring  levees  at  farm¬ 
steads  and  residences,  increasing  the  floodwater  storage  capacity  of  existing 
and  drained  wetlands,  debris  removal,  flood  proofing,  encouragement  of  public 
control/ownership  of  riverine  lands,  and  encouragement  of  more  land  treatment. 
Implementation  or  non-implementation  of  these  components  would  not  affect  the 
lustification  or  sizing  of  the  Corps  components  and  the  essential  non-Federal 
components  of  the  plan. 

Flood  Emergency  Measures 

For  damageable  floodplain  developments  where  other  plan  components  do 
not  reduce  flood  damages,  flood  emergency  measures  would  prevent  damages  just 
before  the  actual  floods.  These  measures  would  Include  temporary  emergency 
levees  where  they  would  be  cost  effective,  particularly  at  Valley  City  and 
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Lisbon  for  those  infrequent  floods  that  would  exceed  the  capabilities  of  the 
raised  Baldhill  Dam  in  keeping  flows  below  damageable  levels.  Evacuation  of 
people  and  property  from  areas  under  threat  of  imminent  flooding  is  a  prudent 
measure  and  one  for  which  contingency  plans  should  always  be  prepared.  Federal, 
State,  and  local  funds  should  be  used  as  appropriate,  including  the  use  of 
Corps  of  Engineers  funds  for  construction  of  temporary  levees  when  necessary. 

Flood  Warning  and  Forecasting 

The  flood  warning  and  forecasting  services  of  the  National  Weather  Service 
are  necessary  for  the  proper  planning  and  preparation  for  an  anticipated  flood 
from  several  days  up  to  several  months  in  advance  depending  on  the  type  of 
flood.  This  advance  warning  is  needed  for  efficient  operation  of  flood  control 
reservoirs  and  the  timely  construction  or  upgrading  of  temporary  levees.  Ad¬ 
vance  warning  is  also  needed  for  the  operation  of  flood  diversion  channels. 
Although  flood  warning  and  forecasting  has  much  greater  significance  under 
the  existing  and  "future  without"  project  conditions  than  with  the  proposed 
projects  in  place,  continuation  of  flood  warning  and  forecasting  services  would 
still  be  needed  in  the  basin  with  the  proposed  plan. 

Flood  Insurance 


Federally-subsidized  flood  insurance  would  be  important  for  existing  develop¬ 
ments  not  protected  by  the  proposed  plan.  However,  flood  insurance  for  new 
developments  should  be  assessed  at  actuarial  rates. 

Multiple-Purpose  Dam  on  Dead  Colt  Creek 

A  dam  and  reservoir  on  Dead  Colt  Creek  near  the  confluence  of  Dead  Colt 
Creek  with  the  Sheyenne  River  would  serve  several  purposes,  most  noticeably 
flood  control  and  recreation.  The  dam  with  a  permanent  lake  plus  additional 
floodwater  storage  would  piovide  needed  water-based  recreational  opportunities 
for  residents  of  Lisbon  and  the  surrounding  are^and  the  flood  control  storage 
would  assist  in  reducing  peak  flood  discharges  for  the  first  peak  in  the  down¬ 
stream  area.  When  considered  with  the  other  plan  components,  this  dam  would 
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provide  its  most  significant  flood  damage  reduction  effects  to  agricultural 
areas  from  Kindred  to  the  mouth.  The  reductions  in  first  peak  flood  dis¬ 
charges  downstream  of  West  Fargo  resulting  from  operation  of  the  dam  would 
offset  any  potential  adverse  effects  of  the  Horace  to  West  Fargo  diversior . 

The  operation  of  the  reservoir  would  have  to  consider  the  effects  of  releases 
on  downstream  areas  and  would  have  to  be  coordinated  with  releases  from  Bald- 
hill  Dam  to  ensure  that  peak  f1  discharges  during  the  second  peak  on  the 
Sheyenne  River  are  considered  in  reservoir  operation.  This  plan  componc  c 
is  being  developed  by  non-Federal  agencies  in  North  Dakota. 

Ring  Levees  at  Farmsteads  and  Residences 

Ring  levees  at  farmsteads  and  residences  in  rural  floodplain  areas, 
particularly  in  the  reach  from  Kindred  to  Horace  and  from  West  Fargo  to  the 
mouth  of  the  Sheyenne  River,  would  provide  protection  from  floods  to  the  re¬ 
sidents  of  existing  dwellings  outside  of  the  protection  provided  by  the  other 
plan  components.  The  concept  of  ring  levees  as  discussed  here  would  also  in¬ 
clude  other  flood  proofing  or  nonstructural  flood  damage  reduction  techniques 
that  may  be  more  appropriate  or  economical  for  specific  structures.  These 
levees  or  other  techniques  would  be  designed  to  provide  protection  from  the 
base  flood  as  defined  for  that  reach  of  the  river.  Criteria  for  the  design 
of  these  levees  would  be  anticipated  to  be  comparable  to  the  design  criteria 
established  by  the  Soil  Conservation  Service  for  this  type  of  situation. 

Care  would  have  to  be  taken  in  tne  development  of  these  ring  levees  that 
flood  stages  would  not  be  increased  by  the  raising  of  a  driveway,  road* 
levee,  or  other  continuous  feature  that  would  restrict  the  flood-carrying 
capacity  of  the  river.  This  measure  is  intended  for  existing  development 
only,  with  new  developments  being  controlled  by  floodplain  regulations. 

'The  U.S.  Soil  Conservation  Service  has  an  ongoing  program  for  these  type  of 
ring  levees  which  appears  to  be  applicable  to  these  portions  of  the  basin. 
Non-Federal  interests  would  be  instrumental  in  implementing  this  component. 
Further  evaluation  of  potential  participation  by  the  Corps  of  Engineers  could 
also  be  mdertaken  through  the  feasibility  study  of  farmstead  ring  levees  in 
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the  Red  River  of  the  North  basin  or  through  the  urban  study  being  conducted 
for  the  Fargo-Moorhead  area.  At  specific  groups  of  residences,  such  as  Har¬ 
wood,  Rivertree  and  Brooktree,  further  evaluation  for  Federal  participation 
through  the  Corps  of  Engineers  could  be  considered  as  part  of  the  small  pro¬ 
jects  program,  under  the  ring  levee  program,  or  under  the  urban  study  program. 

Increasing  the  F ioqd water  Storage  Capacity  of  Existing  or  Drained  Wetlands 

When  considered  as  a  part  of  the  overall  plan,  the  use  of  existing  or 
drained  wetlands  for  the  storage  of  floodwaters  could  reduce  flood  discharges 
for  the  first  peak  on  the  Sheyenne  River  if  accomplished  in  sufficient  numbers 
in  the  reach  from  Kindred  to  Valley  City.  The  placing  of  control  structures 
on  existing  drains  in  this  reach  could  also  be  considered.  The  major  flood 
control  benefits  would  be  to  agricultural  interests  from  Kindred  to  Horace 
and  north  of  West  Fargo.  While  it  is  unlikely  that  a  large  number  of  drained 
wetlands  would  be  restored  or  existing  wetlands  would  be  modified  just  to  pro¬ 
vide  floodwater  storage,  it  is  probable  that  the  wetland  areas  would  be  developed 
for  their  wildlife  and  environmental  values.  When  the  restoration  of  drained 
wetlands  or  the  management  or  preservat ion  of  existing  wetlands  is  being 
accomplished  for  wildlife  values,  compatible  plans  to  use  portions  of  the  wet¬ 
land  for  floodwater  storage  could  be  developed.  The  U.S.  Bureau  of  Reclamation 
is  considering  drained  wetland  areas  for  restoration  and  use  as  mitigation 
for  the  Garrison  Diversion  Unit.  Any  of  these  mitigation  areas  being  considered 
in  the  Sheyenne  River  basin  should  include  the  consideration  of  multiple-use, 
with  operation  of  the  wetland  areas  for  floodwater  storage  as  well  as  fish  and 
wildl if e  values. 

Other  agencies,  such  as  the  U.S.  Fish  and  Wildlife  Service,  should  con¬ 
sider  the  multiple-use  concept  and  inclusion  of  floodwater  storage  as  a  purpose 
of  their  wetland  acquisition  and/or  management.  Through  the  multiple-purpose 
use  of  wetland  areas,  storage  of  floodwaters  under  this  concept  could  become  a 
reality.  Control  structures  could  be  placed  on  some  existing  drains  by  non- 
Federal  interests  where  they  can  find  support  to  do  so  and  where  the  basic 
functioning  of  the  drains  is  not  affected  in  periods  critical  to  the  land  being 
drained. 

Debris  Removal 


Debris  renoval  fron  bridges  and  other  channel  constrictions  along  the 
Sheyenne  River  before,  during,  and  after  floods  will  help  alleviate  localized 
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flooding  problems  in  the  vicinity  of  the  blocked  constriction.  It  could  also 
affect  downstream  flooding  by  changing  how,  when,  and  where  breakout  flows 
occur.  Debris  removal  would  be  accomplished  by  non-Federal  interests,  prob¬ 
ably  the  Water  Resource  Districts. 

Flood  Proofing 

Flood  proofing  would  be  considered  in  cases  of  existing  flood  prone  develop¬ 
ments  where  the  flood  proofing  would  be  economically  feasible,  practical,  and 
supported  by  non-Federal  interests.  Its  use  would  be  considered  in  some  cases 
in  lieu  of  ring  levees  at  farmsteads  and  residences. 

Encouragement  of  Public  Control /Owner ship  of  Riverine  Lands 

Use  of  public  acquisition,  easements,  or  land  use  controls  over  riverine 
lands  could  preserve  many  of  the  natural  environment  and  floodplain  values 
associated  with  the  wooded  strips  along  the  rivers.  For  most  of  the  Sheyenne 
River  this  type  of  control  would  be  appropriate  at  the  State  or  local  level 
of  government. 

Encouragement  of  More  Land  Treatment 

Erosion,  water  quality,  and  runoff  have  been  identified  as  problems  in 
the  basin.  The  use  of  more  land  treatment  measures  throughout  the  basin  would 
provide  water  quality  and  erosion  control  benefits.  Encouraging  landowners 
to  participate  more  in  land  treatment  programs  offered  by  non-Federal  and 
Federal  interests  would  help  improve  the  aesthetic  and  environmental  setting 
of  the  basin. 

Selected  Plan/Recommended  Plan 

Considering  the  completeness  and  certainty  tests  for  plan  implementation, 
several  components  of  the  plans  listed  in  the  final  array  have  a  lesser 
degree  of  certainty  for  implementation  than  others.  To  provide  a  more 
realistic  comparison  of  the  final  array  of  plans  from  the  perspective  of 
likelihood  of  implementation  in  the  near  future  as  a  part  of  the  Federal 
plan,  the  final  array  of  plan  components  would  be  as  presented  in  table  16a. 
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Those  components  which  are  important  to  achieving  the  basin-wide  objectives 
of  flood  control  but  which  are  not  essential  to  the  effectiveness  or  com¬ 
pleteness  of  the  plan,  have  been  removed  from  the  array  of  plans.  The  plans 
as  presented  in  table  16a  would  represent  plans  which  would  be  recommended 
for  authorization  as  Federal  plans.  The  "selected  plan"  thus  becomes  the 
"recommended  plan." 

The  comparison  of  the  recommended  plan  to  the  modified  non-structural ,  EQ, 
and  NED  plan  allows  closer  scrutinity  to  the  most  likely  effects  to  be  achieved 
by  the  plans.  This  comparison  of  plans  is  presented  in  table  16b.  Under  this 
scenario,  the  recommended  plan  is  the  same  as  the  NED  plan.  Those  components 
of  the  selected  plan  which  were  dropped  from  the  recommended  plan  would 
achieve  greater  effectiveness  in  reducing  flood  damages  throughout  the  basin 
and  should  be  considered  for  implementation  by  non-Federal  interests  wherever 
practical,  however  their  implementation  will  most  likely  depend  in  large  part 
on  the  implementation  of  the  recommended  plan.  Subsequent  evaluations  and 
discussion  in  this  report  will  concentrate  on  the  components  of  the  recommended 
plan. 

DESIGN  AND  CONSTRUCTION  CONSIDERATIONS 

On  the  basis  of  the  reevaluation  studies  and  comments  received  from 
various  interests,  items  which  should  be  given  additional  consideration  dur¬ 
ing  the  design  and  construction  phases  are  discussed  in  the  following 
paragraphs. 
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Raise  of  Baldhill  Dam 


The  raise  of  Baldhill  Dam  should  be  evaluated  in  greater  detail  to  deter¬ 
mine  tne  optimum  point  of  net  benefits.  The  information  available  during  the 
reevaluation  studies  indicated  that  the  5-foot  raise  was  the  best  condition 
of  those  evaluated.  However,  since  the  reevaluation  studies  did  not  involve 
the  level  of  detail  needed  to  determine  if  a  slightly  higher  or  lower  level 
of  raise  (such  as  a  4-  or  6-foot  raise)  might  provide  greater  net  benefits, 
more  detailed  studies  should  be  conducted  during  the  Phase  II  General  Design 
Memorandum  studies.  The  evaluations  of  the  raise  should  be  combined  with 
further  evaluations  of  the  operating  plan.  The  additional  benefits  attributable 
to  Baldhill  Dam  in  the  areas  downstream  of  Kindred  should  be  quantified  and  used 
in  this  optimization  process.  Since  environmental  and  social  impacts  are  important 
considerations  in  the  raise  of  Baldhill  Dam,  these  factors  should  also  be 
considered  in  the  selection  cf  the  level  of  raise.  The  level  of  raise  and 
operating  plan  selected  in  the  Phase  II  General  Design  Memorandum  should  increase 
the  net  economic  benefits  without  increasing  the  adverse  environmental  and  social 
impacts  caused  by  a  5-foot  raise. 

Marsh  impoundments  should  be  evaluated  in  a  greater  level  of  detail  at 
the  upper  end  of  Lake  Ashtabula.  These  impoundments  should  be  developed  so 
that  no  additional  land  is  required  and  so  that  the  fish  and  wiidlite  resource 
is  improved  with  the  goal  of  reducing  the  fish  and  wildlife  mitigation  needs 
or  enhancing  the  fish  and  wildlife  resources. 

Land  and  property  acquisition  needs  should  be  re!  ined  to  minimize  the 
social  disruption  to  the  area  but  provide  sufficient  property  rights  to  the 
Corps  of  Engineers  to  allow  full  operation  of  the  project  for  the  authorized 
purposes.  Application  of  standard  Corps  of  Engineers  real  estate  policy  guide¬ 
lines  for  reservoirs  resulted  in  the  identification  of  elevation  1276  as  the 
guide-take  elevation.  This  elevation  should  be  reevaluated  after  the  acquisi¬ 
tion  of  detailed  topographic  mapping  information  around  the  lake  to  determine 
if  a  lower  elevation  could  be  used.  Both  fee  title  purchase  and  easements 
were  used  for  land  acquisition  estimates  in  this  reevaluation  report;  however, 
easements  should  be  considered  wherever  feasible,  when  it  would  benefit  both 
the  Government  and  the  property  owner.  The  farmsteads,  cabins,  and  two  church 
camps  should  be  given  particular  attention  when  the  real  estate  needs  of  the 
project  are  assessed  in  greater  detail. 


The  assessment  of  the  fish  and  wildlife  mitigation  needs  requires  further 
evaluation  of  the  quality  of  habitat  of  the  lands  acquired  for  the  project 
that  are  located  outside  of  the  design  floodpool.  If  sufficent  lands  of  suit¬ 
able  habitat  are  acquired  with  the  normal  project  take-Hne,  few  additional 
lands  specifically  for  fish  and  wildlife  mitigation  would  be  needed.  However, 
if  there  is  not  sufficient  suitable  habitat  contained  in  the  project  lands,  up 
to  450  additional  acres  outside  of  normal  project  take-lines  may  have  to  be 
acquired  for  fish  and  wildlife  mitigation.  The  fencing  of  project  lands 
should  also  be  evaluated  for  those  segments  where  substantial  fish  and  wild¬ 
life  benefit  can  be  obtained  and  where  the  need  tor  additional  land  acquisi¬ 
tion  specifically  for  fish  and  wildlife  mitigation  can  be  reduced.  If  specific 
additional  lands  are  required  for  fish  and  wildlife  mitigation,  lands  in  down¬ 
stream  areas  such  as  those  adjacent  to  other  publicly-owned  lands  near  the 
Sheyenne  National  Grasslands  should  also  be  considered.  The  suitability  of 
the  land  for  mitigation,  the  relative  social  impact,  and  the  net  cost  should 
all  be  considered  in  the  selection  of  any  additional  lands  for  fish  and  wild¬ 
life  mitigation. 

The  U.S.  Kish  and  Wildlife  Service  fish  rearing  ponds  and  *:he  hatchery 
bui lding  woul  '  be  affected  by  constriction  of  a  new  spillway  and  by  enlarge¬ 
ment  of  ti»e  embankment  at  Baldhill  Dam.  This  effect  would  be  primarily  a 
result  of  work  required  under  the  Dam  Safety  Assurance  Program,  and  the  cost 
of  replacing  these  structures  lias  been  apportioned  to  the  Daa  Safety  work. 

Under  the  provisions  of  the  1950  lease  between  the  Corps  and  the  Kish  and 
Wildlife  Service  for  use  of  the  land  where  the  fishery  structures  are  located, 
the  Corps  can  recall  the  lands  to  use  for  project  purposes.  Thus,  there  may 
be  a  question  of  whither  the  Dam  Safety  Assurance  Program  should  have  to 
replace  the  affected  fishery  structure*  l^ever,  tmder  the  Kish  and  Wildlife 
Coordination  Act,  replacement  of  these  L.u-tuies  would  be  an  appropriate 
project  cost.  If  the  Dam  Safety  A ny  ?  ’’i  gram  cannot  cover  replacement 

costs,  thci.  the  raise  of  Baldhill  Dam  for  Jition^l  flood  control  should 
bear  these  costs.  This  could  increase  th*  cost  apportioned  to  flood  control 
by  about  $580,000  and  coulo  require  30  more  acres  for  fish  and  wildlife  miti¬ 
gation  lands.  Existing  fide rally -owned  land  should  be  used  for  mitigation  to 
the  maximum  extent  practicable,  however. 
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The  operating  plan  for  Baldhill  Dam  should  be  refined  to  provide  the 
optimum  level  of  benefits  and,  to  the  maximum  extent  practicable,  reduce 
flood  damages  and  flood  stages  at  Valley  City,  particularly  for  floods  of  the 
magnitude  of  the  base  flood  used  for  regulatory  purposes.  The  operating 
plan  developed  during  this  study  has  shown  that  flood  levels  can  be  signifi¬ 
cantly  reduced  at  Valley  City,  Lisbon,  and  other  areas.  However,  the  timing 
of  the  first  and  second  peaks  must  be  carefully  monitored  to  ensure  that  opti¬ 
mum  results  are  being  achieved.  This  refined  operating  plan  should  also  include 
the  effects  of  the  Dead  Colt  Creek  Dam  which  will  probably  be  constructed  by 
the  time  the  refined  operating  plan  is  being  developed. 

Improvements  to  Baldhill  Dam  under  the  Da*>  Safety  Assurance  Program  should 
be  closely  coordinated  with  the  raise  of  Baldhill  Dam  for  flood  control.  De¬ 
sign  and  construction  of  the  dam  and  spillway  under  either  program  should  be 
done  concurrently  if  at  all  possible  to  minimize  any  potential  duplication 
of  effort  or  waste  of  resources. 


Levees  and  Diversion  at  West  Fargo/Riverside 


The  alignment  of  the  levees  and  diversion  as  presented  in  this  report 
should  he  evaluated  in  greater  detail  before  construction.  Although  the 
general  alignment  should  be  followed,  changes  should  be  considered  in  several 
areas.  The  inlet  to  and  first  leg  of  the  diversion  channel  has  been  evaluated 
on  both  the  north  and  south  sides  of  1-94.  The  north  side  alignment  was 
selected  for  this  level  of  detail  because  of  a  slightly  cheaper  cost.  However, 
with  consideration  of  potential  changes  that  the  North  Dakota  State  Highway 
Department  may  be  making  to  -*he  1-94  bridges  over  Drain  21,  the  diversion 
channel  alignment  on  the  south  side  of  1-94  may  be  more  cost-effective  and 
provide  an  alignment  more  compatible  with  the  transportation  and  development 
patterns  at  West  Fargo.  Cther  areas  of  further  evaluation  of  alignment  should 
Include  the  tie-back  of  the  north  levee,  and  the  channel  alignment  north  of  the 
railroad  tracks 


\ 


Land  acquisition  fot  the  levees  and  diversion  is  normally  considered  the 
responsibility  of  a  local  sponsor  under  traditional  policies  and  is  Included 
as  a  local  cooperation  Item  in  this  report.  Implementation  difficulties, 
however,  can  arise  when  rights-of-way  to  be  furnished  by  non-Federal  sponsors 
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do  not  proceed  on  a  timely  schedule  and  hinder  construction  of  the  project. 
Scheduling  of  the  project  should  be  closely  coordinated  with  the  local  spon¬ 
sors  to  facilitate  timely  acquisition  of  required  rights-of-vay .  Also, 
property  acquisition  plus  operation  and  maintenance  for  the  levees  and  diver¬ 
sion  as  well  as  for  the  raise  of  Baldhill  Dara  and  the  flood  diversion  channel 
from  Horace  to  West  Fargo  would  require  compliance  with  the  applicable  pro¬ 
visions  of  the  Uniform  Relocation  Assistance  and  Real  Property  Acquisition 
Policies  Act  of  1970,  Public  Law  91-646,  and  with  Section  601  of  Title  IV  of 
the  Civil  Rights  Act  of  1964,  Public  Law  88-352. 

Use  oi  shrub  and  tree  plantings,  recreational  trails  and  facilities,  other 
compatible  developments,  and  use  of  project  lands  should  be  considered  in  the 
development  of  a  land  use  plan  for  the  project.  Integration  of  the  project 
into  the  communities  of  West  Fargo  and  Riverside  is  essential  to  a  well  planned 
and  functional  project.  The  levees  and  diversion  and  associated  features  should 
be  designed  and  developed  to  function  for  the  authorized  project  purpose  of  flood 
damage  reduction  in  a  manner  compatible  with  the  surrounding,  developments. 


Other  Components 

The  design  of  the  Ilood  diversion  channel  from  Horace  to  West  Fargo  calls 
for  side  slopes  of  7  to  1  to  allow  for  ease  in  mowing  and  use  of  other  equip¬ 
ment  on  the  side  slope.  Steeper  side  slopes  could  be  considered;  however,  be¬ 
cause  o?  soil  stability  considerations.  the  hems  would  have  to  be  set  back 
an  appropriate  distance.  Tne  degree  ot  side  slope  and  setback  distance  for 
the  berms  can  be  revised  as  needed  to  improve  the  impietaentabi  1  ity  and/or 
feasibility  of  the  diversion  channel. 

The  optimum  level  of  net  benefits  from  the  flood  diversion  channel  from 
Horace  to  West  Fargo  should  be  evaluated  in  additional  detail  by  subsequent 
design  studies.  If  greater  net  benefits  can  be  achieved  and  if  at  least  a 
comparable  level  of  flood  protection  can  be  provided  without  increasing  the 
adverse  environmental  and  social  effects,  the  size  of  the  diversion  channel 
should  be  modified. 

The  design  of  the  Dead  Colt  Creek  Dam  should  be  developed  the  North 
Dakota  State  Water  Commission  to  operate  in  a  manner  compatible  with  the  other 
components  of  the  selected  plan. 
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OPERATION  AND  MAINTENANCE  CONSIDERATIONS 


The*  operation  and  maintenance  of  Baldhill  Dam  with  the  raise  of  5  feet  for 
flood  control  would  be  the  responsibility  of  the  Corps  of  Engineers.  The  project 
would  be  operated  for  water  supply,  flood  control,  recreation,  and  fish  and 
wildlife;  the  pool  levels  would  be  operated  primarily  for  water  supply  and  flood 
control.  The  upstream  and  downstream  stream! low  gages  and  upstream  watershed 
rainfall  and  snow  water-content  measurement  locations  should  be  reviewed  to 
ensure  that  sufficient  data  are  available  for  proper  operation  of  Baldhill 
Dam  as  an  integral  part  of  the  overall  plan.  Project  lands  should  be  managed 
in  accordance  with  the  wildlife  plan  developed  to  ensure  adequate  mitigation 
measures  for  wildlife  habitat  losses. 

The  levees  and  diversion  at  West  Fargo/Rivez side  and  the  flood  diversion 
channel  from  Horace  to  West  Fargo  would  be  operated  and  maintained  by  the 
local  sponsor  in  accordance  with  regulations  prescribed  by  the  Secretary  of 
the  Army.  Appropriate  adjustments  in  the  stream  gaging  stations  from  Kindred 
through  West  Fargo  should  be  made  to  ensure  proper  forecasting  and  pr  ject 
operation. 

PLAN  ACCOMPLI S ILMEN T S 

The  selected  plan  represents  a  comprehensive  approach  to  reducing  flood 
damages  throughout  the  lower  Sh^yenne  River  basin  while  recognizing  the 
environmental,  social  well-being,  economic,  and  implemer.tability  constraints 
and  considerations.  The  accomplishments  of  the  plan  are  both  tangible  and 
intangible. 

The  tangible  accomplishments  of  the  selected  plan  are  measured  md  presented 
as  reductions  in  flood  flows,  flood  levels,  and  flood  damages  and  also  as  the 
benefits  to  homes,  businesses,  people,  and  acres  of  agricultural  land.  Table  11 
summarizes  the  effectiveness  of  the  selected  plan  in  reducing  flood  damages 
at  the  various  locations  throughout  the  basin  as  measured  by  the  ber.e:  its  result¬ 
ing  only  from  the  following  components: 

•  Raice  of  Baldhill  Dam. 

•  Lores  and  diversion  at  West  Fargo/Riverside. 

•  flood  diversion  channel  -  Horace  to  West  Fargo. 

a  Control  of  drainage. 

•  Control  cf  private  levee  construction. 

•  Floodplain  regulations. 
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Overall  average  annual  flood  damages  in  the  basin  would  be  reduced  about 
78  percent.  The  damages  at  West  Fargo/Riverside  would  be  reduced  about  99  per¬ 
cent,  and  the  damages  at  Valley  City  about  66  percent.  Significant  reduc¬ 
tions  are  achieved  through  most  areas  for  the  more  frequent  floods  such  as 
the  5-percent  chance  flood.  For  the  larger,  infrequent  floods  such  as  the 
1-percent  chance  flood,  significant  reductions  are  provided  mainly  at  Valley 
City  and  West  Fargo/Riverside.  Additional  benefits  from  the  raise  of  Baldhill 
Dam  can  be  quantified  in  the  reach  from  Kindred  to  West  Fargo.  Implementation 
of  other  components  such  as  Dead  Colt  Creek  Dam,  ring  levees  at  farmsteads  and 
residences,  and  upstream  wetland  floodwater  storage  could  further  reduce  flood 
damages  to  existing  developments.  The  enforcement  of  floodplain  regulations 
throughout  the  basin  would  reduce  the  growth  of  future  flood-damageable  develop¬ 
ment.  Damages  sustained  from  a  flood  of  the  magnitude  of  the  standard  project 
flood  would  be  less  with  the  plan  than  without  the  plan. 

Table  18  summarizes  the  effects  of  the  selected  plan  on  flood  flows  and 
flood  levels  at  several  key  locations  in  the  basin,  including  the  major  flood 
damage  centers.  At  Valley  City,  Lisbon,  and  Kindred,  flood  flows  and  levels 
would  be  reduced  as  .3  result  of  the  raise  of  Baldhill  Dam.  The  flood  diver¬ 
sion  channel  from  Horace  to  West  Fargo  would  reduce  the  river  levels  in  that 
reach  of  the  river.  At  West  Fargo  and  Riverside,  the  flows  and  stages  would 
be  similar  to  existing  conditions;  the  flood  protection  at  West  Fargo/River¬ 
side  would  be  provided  by  the  levees.  Figures  7,  8,  and  9  illustrate  the 
effects  of  the  plan  at  Valley  City,  West  Fargo,  and  Horace,  respectively. 

Flood  flows  and  levels  would  be  reduced  additionally  along  the  Sheyenne 
River  from  imDlementation  of  the  Dead  Colt  Creek  Dam.  These  reductions  would 
come  on  the  first  peak  and  would  occur  from  the  confluence  of  Dead  Colt  Creek 
and  the  Sheyenne  River  downstream  to  the  mouth  of  the  Sheyenne  River.  Addi¬ 
tional  reductions  would  also  result  from  implementation  of  the  wetland  storage 
alternative. 

About  16,000  persons,  3,000  homes,  210  businesses,  and  115,000  acres  of 
agricultural  lands  would  benefit. 
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1979  flood 

1969  flood 

1966  flood 

1-percent 

chance  floodv“ 

Discharge 

Stage 

Discharge 

Stage 

Discharge 

Stage 

Discharge 

Stage 

Locat ion 

(cfs) 

(cfs) 

(ef«) 

(cfs) 

» cfs) 

'cfs) 

(cfs) 

(cfs) 

Lake  Ashtabula 

Existing  conditions 

1268.55 

1267.50 

1267.90 

1269.3 

With  pian 

— 

1271.6 

— 

1270.3 

— 

1268.3 

— 

1272.8 

Valley  City 

Natural  conditions 

10,250 

23.0 

5,380 

18.5 

3,800 

16.0 

10,900 

23.5 

Existing  conditions 

4,900(i) 

18.86(3) 

4,520 

17.62 

3,  350 

14.27 

9,400 

22.4 

With  plan 

3,720 

15.8 

3,420 

15.2 

1.670 

9.9 

7,100(4) 

20.4<5) 

L isbon 

Natural  conditions 

8,760 

19.9 

8,200 

19.6 

3,900 

15.4 

14,100 

22.1 

Existing  conditions 

4,800 

17.58 

4,380 

16.54 

4,260 

16.23 

10,300 

20.9 

With  plan 

3,780 

15.1 

4,050 

15.7 

2,700 

12.2 

9,800 

2C.5 

K indred 

Natural  conditions 

7,930 

23.6 

8,000 

23.6 

3.700 

19.3 

13,600 

26.0 

Existing  conditions 

4,160 

21.01 

4,690 

21.54 

3,380 

20.16 

11,800 

25.0 

With  plan 

^,ooo(6) 

19.9(6) 

4,690(6) 

21.5<W 

2.800t6> 

!».*“> 

U,800(6) 

25.0<6) 

Horace 

Existing  conuitions^ 

7)  3.450 

915.85 

3,000 

915.5 

3,000 

915.1 

4,500 

916.9 

With  plan 

1,800 

912.25 

1,800 

912.25 

1,660 

911.7 

2,150 

913.2 

West  Fargo 

Existing  conditions 

3,480 

22.12 

3,060 

21.70 

3.110 

21.05 

4,000 

24.0 

With  plan 

3,*80(8) 

3.060<8> 

21.7o‘« 

3,110(3) 

21.05(S) 

4,000(8) 

24.0(8> 

(l)  The  effects  are  presented  for 

three  historic  and 

one  synthetic  flood  at 

the  USCS 

gaging  stations.  Three 

condition*  are  recognized: 

(a)  Natural  condition*  -  estimated  flood  flows  and  stages  that  would  occur  if  Baldhill  Dam  hnd  not  beer 
built. 

tb)  Existing  conditions  -  measured  flood  flows  and  stages.  For  the  I-percent  chance  flood,  the  estimates 
reflect  the  hydrology  developed  for  this  study;  these  values  are  subject  to  change. 

(e)  With  plan  -  anticipated  effects  with  the  raise  of  Baldhill  Dap.  levees  and  diversion  at  West  Fargo/ 
Riverside,  flood  diversion  channel  from  Horace  to  Vest  Fargo,  multiple-purpose  Dead  Colt  Creek  Dan.  control  of 
drainage,  and  control  of  private  levee  construction.  The  effects  of  other  plan  components  aro  nor.  included. 

(2)  Approximate  values  as  currently  adopted;  subject  to  change. 

t  1)  Approximate  values  at  USCS  gage.  Official  gage  records  were  discontinued  in  1975. 

(4)  Maximum  reduction  of  flows  at  Valley  City  through  operation  of  Baldhill  Dasi  primarily  for  Valley  City 
would  result  In  a  1-nercent  chance  discharge  of  5,650  Cfs. 

(5)  A  scat*  of  18.7  would  correspond  to  a  discharge  of  5,650  cfs. 

lb)  With  plan  conditions  should  be  lower  because  of  the  effects  of  Dead  Colt  Creak  Dam  on  the  first  peak; 
however,  these  effects  were  not  accounted  for  in  the  estimates. 

(7)  Unofficial  staff  gage  a:  bridge  cresting  in  Horace.  Discharge  values  are  based  on  measurements  taken 
near  Horace  or  from  a  racing  curve  relationship  to  the  kindred  gage. 

(oi  The  Horace  to  Vest  Fargo  diversion  could  slightly  increase  the  peak  flood  stage  sc  Vast  Fargo  under 
certain  conditions.  However,  the  Dead  Colt  Creek  Dam  would  reduce  flood  flows  and  levels  during  the 
first  peak.  The  net  effect  at  the  Vest  Fargo  stage  would  be  either  "no  change"  frost  existing  conditions 
or  a  potential  decrease  in  flows  and  stages. 
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Although  the  tangible  effects  are  the  principal  items  considered  in 
the  evaluation  and  decision-making  process  and  are  the  most  readily  measure- 
able  for  use  in  comparing  various  measures,  the  intangible  effects  of  the 
plan  are  perhaps  as  important  to  the  people  in  the  region.  The  comprehensive¬ 
ness  of  the  plan  for  addressing  the  basinwide  flood  problems  and  the  joint 
commitment  by  Federal,  State,  regional,  and  local  interests  would  reduce  the 
threat  of  floodwaters  to  the  health  and  safety  of  floodplain  residents.  The 
disruptions  in  community  programs  caused  by  flooding  would  be  reduced.  The 
sense  of  crisis  that  exists  throughout  the  basin  during  a  flood  would  be  con¬ 
verted  more  toward  a  sense  of  planned  actions  and  response. 

An  overview  of  the  plan  accomplishments  by  major  communities  and  reaches 
of  the  river  is  contained  in  table  19. 
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Urea  Classified  as  Floodplain 
Under  "With"  P'-an  Conditions 


HOTE:  Entire  area  is  classified 

as  floodplain  under  existing 

conditions  for  the 
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olan  (modified)  conditions,  th. 
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are  removed  Trom  the  fioodpl  un 
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[■able  19  -  Overview  of  plan  accomplishments  by  community  or  reach  of  river 


Community 
Valley  City 


Lisbon 


Horace 

West  Fargo/Riverside 


Rural  areas/reach  of  river 
Baldhill  Dam  to  river 
mile  150  (near  Lisbon) 


River  mile  150  (near  Lisbon) 
to  Horace 


Horace  to  West  Fargo 


Plan  accomplishments 

Flood  levels  for  most  floods  reduced  to  nondamaging 
or  manageable  levels.  The  base  flood  level  would 
be  reduced  by  at  least  two  feet.  The  area  of  the 
city  subjected  to  development  restrictions  because 
of  floodplain  and/or  floodway  classification  would 
be  reduced. 

Flood  levels  would  be  reduced  from  1/2  foot  to  4 
feet  for  any  given  event,  depending  on  the  magnitude 
and  runoff  characteristics  of  each  flood. 

Flood  levels  would  be  reduced  by  about  3  feet  for 
most  floods. 

The  area  of  the  cities  protected  by  the  levees 
(essentially  the  entire  area  of  both  communities) 
would  be  removed  from  the  floodplain  classification. 


Flood  levels  caused  by  runoff  from  the  drainage  area 
above  Baldhill  Dam  could  be  substantially  reduced; 
greatest  reductions  would  be  near  Valley  City  and 
Baldhill  Dam. 

Flood  levels  of  the  second  peak  would  be  reduced 
substantially  as  a  result  of  the  raise  of  Baldhill 
Dam.  Flood  levels  of  the  first  peak  would  be  re¬ 
duced  some  by  flood  control  storage  in  Dead  Colt 
Creek  Dam. 

Flood  levels  along  the  Sheyenne  River  between  Horace 
and  West  Fargo  would  be  reduced  by  about  3  feet  for 
most  floods.  The  area  west  of  the  diversion  chan¬ 
nel  alignment  would  have  incidence  of  flooding  re¬ 
duced  by  flood  storage  behind  Baldhill  and  Dead 
Colt  Creek  Dams. 
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TaJ)le_19_-  Overview  of  plan  accomplishments  by  community  or  reach  of  river  (cont) 
Rural  areas/reach  of  river  Plan  accomplishments 

West  Fargo  to  mouth  of  Sheyenne  Peak  flood  levels  basically  unchanged  although  the 
River  Dead  Colt  Creek  Dam  may  reduce  the  peak.  Nonpeak 

flood  levels,  especially  during  the  second  peak, 
would  be  reduced  by  the  raise  of  Baldhill  Dam. 
Residential  and  other  developments  could  be 
protected  from  flooding  by  ring  levees  or  other 
nonstructural  techniques. 


(R  3/83) 


102 


SUMMARY  OF  EFFECTS 


An  assessment  and  evaluation  of  the  effects  of  the  entire  selected  plan 
considering  all  components  would  be  beneficial.  However,  uncertainty  as  to 
degree  of  implementation  with  several  of  the  components  scheduled  for  non- 
Federal  or  other  Federal  agency  responsibility  requires  that  the  primary 
assessment  and  evaluation  consider  only  the  following  components: 

•  Raise  of  Baldhill  Dam. 

•  Levees  and  diversion  at  West  Fargo/Riverside. 

•  Flood  diversion  channel  -  Horace  to  West  Fargo. 

•  Control  of  drainage. 

•  Floodplain  regulations. 

•  Control  of  private  levee  construction. 

ECONOMIC  EFFECTS 

The  economic  effects  of  the  plan  include  the  benel its  and  costs.  The  flood 
damage  reduction  benefits  of  the  plan  are  presented  in  table  20.  An  estimated 
$22,431,600  in  benefits  would  accrue  on  an  average  annual  basis. 

The  estimated  costs  for  those  components  designated  for  implementation  by 
the  Corps  of  Engineers  with  the  assistance  and  cooperation  of  non-Federal  sponsors 
are  presented  in  table  20. 

The  costs  and  benefits  presented  represent  evaluations  and  computations 
based  on  October  1981  price  levels  and  an  interest  rate  of  7  5/8  percent. 
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Table  20  -  Summary  of economic  effects  of  selected  plan _ _ 


Component 


Federal 


First  cost 
Non- Federal^ 


Average 
annual . 


Total 


Average  Benefit 
annual  .  .cost 
benefits^ J^ratio 


Levees  and  diver¬ 
sion  at  West 

Fargo/River-  ...  (7) 

side  $9,100,000  $8,100,000v  ;  $17,200,000  $1,529,900  $19,595,000  12.8 


Flood  diversion 
channel  from 
r1  race  to 
West  Fargo 


3,975,000  4, 125,000 


8,100.000 


706,300  1,383,000  2.0 


Raise  of  Bald- 
hill  Dam 

Tot  a  1 


9.100,000 


(4)(5) 


9,100,000  767,700<5)1 ,453,600(6)1 .9 


22,175,000  12,225,000  34,400,000  3,003,900  22,431,600v  7 .5 


(1)  Apportionment  of  costs  to  Federal  and  ncn-Federal  interests  were  based  on 
traditional  cost-sharing  policies. 

(2)  Includes  annual  operation  and  maintenance  costs  of  $46,000  for  levees  and 
diversions  at  West  Fargo,  $25,000  for  the  Horace  to  West  Fargo  diversion,  and 
$10,000  additional  at  Baldhill  Dam. 

(3)  Benefit  estimates  are  separated  by  component  using  the  assumption  that  the 
levees  and  diversion  at  West  Fargo  would  be  first  in-place,  the  flood  diversion 
channel  from  Horace  to  West  Fargo  would  be  second  in-place,  and  the  raise  of  Bald- 
hill  Dam  would  be  third  in-place. 

(4)  Costs  of  lands,  casements,  *nd  r ights-of-way  are  included  as  a  portion  of  this 
cost . 

(5)  Includes  the  costs  allocated  to  flood  control  only.  The  total  first  cost  of 
construction  to  current  criteria  for  a  5-foot  raise  of  Baldhill  Dam  is  estimated  at 
$31,100,000,  of  which  $22,000,000  is  apportioned  to  Dam  Safety  Assurance. 

(6)  includes  only  readily  quantifiable  benefits  from  Baldhill  Dam  to  about  river 
mile  125  near  Anselm.  Additional  benefits  are  creditable  in  the  reach  from  river 
mile  125  to  West  Fargo;  however,  these  were  not  quantified. 

(7)  An  additional  $46,500  annual  savings  in  flood  insurance  adrain*strat ion 
costs  at  West  Fargo  and  Riverside  is  creditable  as  benefits  but  is  not  included 
here. 
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The  levees  and  diversion  at  West  Fargo/Riverside  have  an  estimated  first 
cost  of  $17,200,000  and  a  separable  benefit-cost  ratio  of  12.8.  The  flood 
diversion  channel  from  Horace  to  West  Fargo  has  an  estimated  first  cost  of 
$8,100,000  ana  a  separable  benefit-cost  ratio  of  2.0  when  the  diversion 
is  considered  functioning  in  addition  to  the  levees  and  diversion  at  West 
Fargo/Riverside.  The  apportioned  first  cost  for  flood  control  with  the  raise 
of  Baldhill  Dam  is  $9,100,000.  The  entire  f±rst  cost  to  raise  Baldhill  Dam 
5  feet  constructed  to  current-day  criteria  would  be  about  $31,100,000.  However, 
as  part  of  the  Major  Rehabilitation  ami  the  Dam  Safety  Assurance  Programs, 
Baldhill  Dam  is  scheduled  for  major  structural  upgrading  because  of  insufficient 
spillway  capacity.  The  estimated  cost  to  accomplish  the  needed  structural 
upgrading  is  $22,000,000.  The  remaining  $9,100,000  is  apportioned  to  flood 
control.  The  benefits  attributable  to  the  additional  flood  control  storage 
at  Baldhill  Dam  exceeded  $1,453,600  on  an  average  annual  basis.  Flood  control 
benefits  of  this  magnitude  can  be  readily  quantified  when  considering  the 
lldhill  Dam  acting  alone  in  the  reach  from  Baldhill  Dam  to  river  mile  125 
near  Anselm. 

Additional  benefits  can  be  credited  to  the  Baldhill  Dam  raise  in  the 
reach  from  river  mile  125  to  West  Fargo  but  were  quantified  in  only  a  pre¬ 
liminary  manner  and  were  not  included  in  the  tabulation.  These  additional 
benefits  could  range  from  $500,000  to  $800,000  if  the  raise  of  Baldhill  is 
considered  after  the  Dead  Colt  Creek  uam  is  built  and  prior  to  implement  at  ion 
of  the  flood  diversion  channel  from  Horace  to  Vest  Fargo. 

The  overall  plan  is  economically  justified  with  a  benefit-eost  ratio  of 
7.5,  and,  as  shown  in  table  20,  the  major  components  of  the  plan  are  also 
incrementally  justified.  Additional  dc*ail  on  the  cost  estimates  can  be  found 
In  Appendix  J,  Cost  Estimates,  and  additional  detail  on  the  estimate  of  flood 
control  benefits  can  be  found  in  Appendix  u.  Economic  Analysis  -  Flood  Damages 
and  Benefits. 

COST  SliARlSC 

The  cost  sharing  between  Federal  and  non-Federal  interests  for  the  raise 
of  Baldhill  Dam,  the  levees  and  diversion*  at  Vest  Fargo/ftiversiue,  and  the 
flood  diversion  channel  cannot  be  determined  at  this  time. 
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Table  20  presents  a  cost-sharing  distribution  based  on  traditional 
cost-sharing  policies.  These  policies  state  that  for  major  reservoir  projects 
whert  the  benefits  are  widespread  the  costs  allocated  to  flood  control  are 
a  Federal  responsibility.  For  local  protection  projects  such  as  levees  and 
i loud  diversion  channels,  the  non-Federa!  sponsors  are  responsible  for  all 
lands;  easements;  rights-of-way;  and  all  alterations  and  relocations  to  utili¬ 
ties,  streets,  bridges,  buildings,  storm  drains,  and  oth^r  structures  and 
improvements.  Changes  to  railroad  bridges  and  approaches  are  a  full  Federal 
expense  in  both  cases.  The  non-Federal  sponsors  are  also  required  to  operate 
and  maintain  the  local  protection  projects  after  completion.  Using  the  traditional 
cost-sharing  formulas,  the  non-Federal  share  o)  the  first  cost  would  be  about 
$12,225,000  at  the  current  estimate  of  project  cost.  The  operation  and  main- 
renance  costs  of  the  levee  and  diversion  projects  are  estimated  at  $46,000 
annually  tor  the  levees  and  diversion  channel  at  West  Fargo/Riverside  and 
$25,000  annually  tor  the  flood  diversion  channel  from  Horace  to  West  Fargo, 

A  possible  alternative  to  the  traditional  cost-sharing  policies  which 
have  been  discussed  with  n>n-Federal  interests  was  a  uniform  percentage  ot  the 
t 1(h»J  control  portion  ot  the  construction  cost  assigned  to  the  non-Federal 
sponsor.  I’  15  percent  of  the  construction  cost  were  the  responsibility 
ot  the  non-Feder.il  sponsor,  the  non-Federal  share  would  be  $12,040,000. 

id ;  v  i  kon.  ;  kn  r ai  .  cos s  1 1> krai  i  qns 

The  plan  would  provide  net  benefits  to  the  environmental  quality  account. 

1  hr  levees  and  diversion  at  West  Kargo/Rivci side  and  the  t lood  diversion  chan¬ 
nel  '  riw  Horace  to  West  ‘•'nrgo  with  the  grassed  areas  and  selected  areas  of 
shclterhelts  would  improve  the  env lr*»m  ;  J  quality  in  the  area.  The  raise 
o',  baldhill  Data  would  have  some  limited  adverse  effects  because  of  temporary 

flooding  of  woodlands  and  other  hab however,  the  fish  and  wildlife 
mitigation  features  of  the  project  as  well  as  several  potential  enhancement 
features  w^utd  provide  net  environmental  bene  tits.  Some  of  the  more  signifi¬ 
cant  potential  enhancement  opportunit ies  at  baldhill  Dam  are:  (1)  the  creation 
of  shallow  marsh  impoundments  at  the  upper  end  of  Lake  Ashtabula  with  manage¬ 
ment  of  water  levels  in  the  nershe*  for  fish  and  wildlife,  (2)  the  controlling 
of  graring  on  project  lands,  and  (3)  the  opportunity  to  modify  slightly  the 
regulation  of  lake  lewis  and  discharges  to  reuucc  the  magnitude  of  drawdowns 
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for  flood  control  during  the  winter  months  in  years  of  anticipated  light  to 
moderate  runoff.  The  control  of  drainage,  floodplain  regulation,  and  control 
of  private  levee  construction  should  result  in  some  slight  positive  environ¬ 
mental  effects  from  the  greater  consideration  given  to  environmental  values 
associated  with  drainage  and  floodplain  development. 

SOCIAL  WELL-B’  CONSIDERATIONS 

The  plan  would  provide  net  benefits  to  the  social  well-being  account.  The 
improvements  to  the  quality  of  life  for  over  15,000  persons  greatly  over¬ 
shadow  the  adverse  effects  to  those  persons  relocated  or  otherwise  affected. 
Virtual  elimination  of  flood  threat  to  residents  of  West  Fargo/Riverside  and 
major  reductions  in  the  flood  threat  to  residents  of  Valley  City  and  other 
parts  of  the  basin  would  significantly  improve  the  physical  and  mental  well¬ 
being  of  these  people.  About  3,300  acres  of  land  would  be  dedicated  to  public 
use,  and  about  100  cabins  and  residences,  2  businesses,  6  farmsteads  and  2 
church  camps  would  have  to  be  acquired.  Most  of  the  property  acquisition 
is  associated  with  the  raise  of  Baldhill  Dam.  Although  the  numbers  of  persons 
that  would  be  relocated  and  acres  of  land  that  would  be  acquired  give  the 
appearance  of  a  significant  social  impact,  most  of  the  structures  involved 
are  lakeshore  cabins.  These  cabins  are  used  periodically  throughout  the 
summer  and  other  suitable  locations  may  be  available  around  the  lake.  Much 
of  the  land  around  Lake  Ashtabula  is  marginally  useful  as  cropland  because 
of  steep  slopes  and  low  productivity.  Several  landowners  at  the  upper  end 
of  Lake  Ashtabula  would  be  significantly  affected  by  acquisition  of  their 
lands.  The  Uniform  Relocation  Assistance  and  Real  Property  Acquisition 
Policies  Act  of  1970  wo  ild  be  applied  for  all  properties  acquired,  thus 
ensuring  that  any  adverse  impacts  would  be  minimized.  Replacement  housing 
benefits  provided  for  under  the  act  would  be  applied  only  to  those  primary 
residences  acquired.  Incorporation  of  the  ring  levees,  wetlands,  and  Dead 
Colt  Creek  Dam  components  would  provide  additional  social  well-being  benefits 
and  have  some  additional  impacts.  The  net  effect  of  these  components  would 
be  benef icial . 

COMPLIANCE  WITH  FEDERAL  LAWS  AND  EXECUTIVE  ORDERS 

Executive  Orders  and  Congressional  acts  have  been  used  in  the  planning 
and  decision-making  process  and  in  the  final  development  of  the  alternatives. 
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including  the  selected  plan.  An  assessment  was  made  of  the  compliance  of 
the  selected  plan  with  these  acts  and  executive  orders.  Table  1  in  the 
Environmental  Impact  Statement  displays  a  list  of  environmental  protection 
statutes  and  requirements  and  the  degree  of  compliance  of  the  selected 
plan.  The  selected  plan  is  in  compliance  with  these  statutes  and  require¬ 
ments.  Compliance  with  the  following  acts  and  executive  orders  is  discussed 
below:  Executive  Order  11990,  Protection  of  Wetlands;  Executive  Order  11988, 
Eloodp Lain  Management;  Executive  Memorandum,  Prime  and  Unique  Farmlands; 
and  the  Endangered  Species  Act  of  1973,  as  amended. 


Executive  Order  1199C,  Protection  of  Wetlands,  24  May  1977 

The  Shevenne  River  basin  contains  many  important  wetlands.  In  fact, 
most  of  the  basin,  especially  the  upper  portion,  is  located  in  the  ’’Prairie 
Pothole  Region"  and  is  considered  significant  waterfowl  production  habitat 
for  the  North  American  continent.  Because  of  this  fact,  wetlands  protection 
and  enhancement  is  a  planning  objective  and  various  alternatives  have  been 
formulated  and  evaluated  to  protect  these  values. 

Various  features  of  the  selected  plan  would  affect  wetlands. 

The  most  noticeable  adverse  effects  would  result  from  the  5-foot  raise  of  the 
flood  pool  of  Lake  Ashtabula.  However,  these  impacts  are  not  considered  signi¬ 
ficant  because  the  wetlands  are  located  at  the  upper  end  of  the  existing  permanent 
pool  and  are  expected  to  remain  in  the  same  general  location  without  a  drastic 
change  in  total  acreage. 

Various  measures  have  been  included  in  the  selected  plan  to  protect  and 
enhance  the  wetlands  of  the  basin.  These  measures  include  creating  subimpoundments 
at  Lake  Ashtabula,  restoring  wetlands  and  on-land  storage  of  water,  and  the 
control  of  future  wetland  drainage. 

The  selected  plan  is  considered  to  be  the  most  responsive  to  the  planning 
objectives  and  would  not  result  in  unacceptable  impacts  on  the  environment  or 
wetlands. 
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Executive  Order  11988,  Floodplain  Management,  24  May  1977 

This  executive  order  requires  Federal  agencies  to  recognize  the  signifi¬ 
cant  values  of  floodplains  and  consider  the  public  benefits  that  would  be  realized 
from  restoring  and  preserving  floodplains.  The  principal  purpose  of  this  study 
was  to  evaluate  various  methods  of  reducing  flood  damages,  and,  since  the  con¬ 
clusions  and  recommendations  of  this  study  do  affect  and  propose  changes  in 
floodplain  uses,  the  significant  values  of  the  floocnlain  must  be  recognized. 

The  actions  proposed  for  non-Federal  or  other  Federal  agency  implementation 
are  as  important  in  their  effects  as  the  three  actions  proposed  for  implementa¬ 
tion  by  the  Corps  of  Engineers.  Table  21  presents  the  summary  assessment  of  the 
proposed  plan  components  considering  Executive  Order  11988.  The  components 
would  provide  both  potential  beneficial  and  adverse  effects  on  the  natural 
and  beneficial  values  of  the  floodplain.  Wherever  possible,  actions  have 
been  taken  to  preserve  or  improve  floodplain  values  and  minimize  any  potential 
adverse  effects.  The  residual  adverse  effects  would  be  relatively  minor.  The 
net  effect  of  the  plan  would  be  beneficial  because  the  plan  would  reduce  flood 
damages  in  the  basin,  recognizing  the  flood  hazards  of  the  basin,  and  would 
provide  information  on  ways  to  preserve  the  natural  and  beneficial  values 
of  the  floodplain.  The  proposed  plan  of  action  represents  the  most  practical 
alternative  plan  for  management  of  the  Sheyenne  River  floodplain  and  would 
comply  with  Executive  Order  11988. 


Executive  Memorandum,  Analysis  of  Impacts  on  Prime  and  Unique  Farmlands  in  EIS, 
CEQ  Memorandum,  30  August  1976 

Much  of  the  basin,  including  the  floodplain,  upland  areas,  and  the  Red 
River  Valley  downstream  of  Kindred,  is  classified  as  prime  farmland,  (See 
plates  D-6  through  D-9  in  Appendix  I)  for  their  location,)  'Hie  diversion  struc¬ 
tures  would  be  constructed  in  areas  designated  as  prime  farmland.  Secondary 
Impacts  would  result  from  Increased  development  because  of  reduced  flooding. 

The  commitment  of  prime  farmland  to  the  construction  of  flood  damage  reduction 
structures  is  considered  an  acceptable  tradeoff  and  use  of  the  resource. 
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Public  Law  96-159,  Endangered  Species  Act  of  1973,  as  Amended 


In  accordance  with  the  Endangered  Species  Act,  as  amended,  coordination 
with  the  U.S.  Fish  and  Wildlife  Service  was  conducted  to  determine  the  presence 
of  any  species  included  on  the  Federal  list  of  endangered  or  threatened  species 
in  the  study  area  and  any  impacts  the  proposed  plan  could  have  on  endangered 
or  threatened  species.  The  peregrine  falcon  and  the  bald  eagle  were  the  species 
found  on  the  lists.  The  selected  plan  components  should  have  no  adverse  ef¬ 
fects  on  the  continued  existence  or  critical  habitat  of  either  species. 

PLAN  IMPLEMENTATION 

Implementation  of  the  selected  plan  requires  coordinated  actions  by 
Federal,  State,  regional  and  local  interests.  The  degree  of  participation 
by  each  interest  varies  from  one  plan  component  to  the  next. 

INSTITUTIONAL  REQUIREMENTS 

No  new  institutional  entities  have  to  be  formed  to  implement  the 
selected  plan.  However,  several  modifications  to  the  authorities  and/or 
jurisdictional  boundaries  of  some  institutions  could  improve  the  relative 
ease  of  implementation.  The  important  institutional  requirements  for  each 
plan  component  will  be  discussed. 

Levies  and  Diversion  at  West  Fargo /Riverside 

The  Corps  of  Engineers  would  implement  this  component  with  participation 
of  the  local  sponsor.  The  alignment  of  the  levees  and  diversion  channel  at 
West  Fargo  and  Riverside  is  only  partially  within  the  city  limits  of  West 
Fargo  and  Riverside.  For  land  acquisition  and  operation  and  maintenance 
of  the  project,  either  arrangements  between  the  cities  of  West  Fargo  and 
Riverside  and  the  Southeast  Cass  Water  Resource  District  may  have  to  be 
made,  the  city  limits  may  have  to  be  expanded  to  include  the  total  align¬ 
ment,  or  some  other  suitable  arrangement  may  have  to  be  made  to  ensure 
that  the  local  sponsor  has  the  legal  capability  to  fulfill  the  items 
of  local  cooperation. 
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The  local  sponsors  of  the  project  have  the  capability  of  fulfilling 
their  obligations;  however,  additional  detail  on  the  relationships  of 
the  local  sponsors  will  be  needed  before  implementation. 

The  non-Federal  sponsor  would  be  required  to  operate  and  maintain 
this  plan  component. 

Flood  Diversion  Chan nel_  f rom_  Horace  to  West  Farj^o 

The  Corps  of  Engineers  would  implement  this  plan  component  with  the 
participation  of  the  non-Federal  sponsors.  The  Southeast  Cass  Water 
Resource  District  has  the  authority  and  capability  to  fully  implement  the 
non-Federal  responsibilities  of  this  plan  component.  The  non-Federal 
sponsor  would  be  required  to  operate  and  maintain  this  plan  component. 

Raise  ot  Baldhil  1  Dam 

Although  some  of  the  local  cooperation  items,  such  as  regulation  of 
drainage  and  floodplain  regulations,  relate  to  the  raise  of  Baldhill  Dam, 
no  specific  responsibilities  of  this  plan  component  fall  to  non-Federal 
interests,  with  the  possible  exception  of  cost  sharing.  If  cost  sharing 
is  required  for  flood  control,  the  North  Dakota  State  Water  Commission  has 
the  capability  to  provide  the  non-Federal  share.  The  Corps  of  Engineers 
would  implement  and  operate  and  maintain  the  modified  Baldhill  Dam  project. 

Regulation  of  Drainage  and  Regulation  of  Levee  Construction 

The  North  Dakota  State  Water  Commission,  in  conjunction  with  the 
water  resource  districts,  has  the  authority  and  capability  to  regulate 
drainage  and  levee  construction  as  described  in  the  selected  plan.  The 
ability  to  provide  uniform  and  effective  regulation  of  drainage  and  levees 
would  be  improved  if  the  boundaries  of  the  water  resource  districts  were 
watershed  boundaries  rather  than  political  boundaries.  Implementation  of 
these  plan  components  is  the  responsibility  of  the  non-Federal  sponsor. 
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Floodplain  Regulations 


The  cities,  townships,  and  counties  have  the  authority  to  regulate 
the  floodplain.  Regulation  of  the  floodplain  is  coordinated  through  the 
North  Dakota  State  Engineer.  The  State  of  North  Dakota  encourages  the 
adoption  and  enforcement  of  floodplain  regulations.  The  passage  of 
additional  legislation  would  further  guarantee  that  the  regulations  would 
be  enforced  throughout  the  basin.  Implementation  of  this  component  would 
be  the  responsibility  of  non-Federal  interests. 

Dead  Colt  Creek  Multiple-Purpose  Dam 

The  North  Dakota  State  Water  Commission,  Ransom  County  Water  Resource 
District,  and  other  non-Federal  agencies  and  interests  have  the  authority 
and  capability  to  implement  this  component.  Although  a  part  of  the  selected 
plan,  this  component  is  not  part  of  the  plan  recommended  for  Corps  of 
Engineers  participation. 

Ring  Levees  at  Farmsteads and  Residences 

The  Corps  of  Engineers,  Soil  Conservation  Service,  North  Dakota  State 
Water  Commission,  and  water  resource  districts  have  the  authority  and 
capability  (subject  to  funding)  to  evaluate  the  merits  of  this  option  and 
develop  a  plan  for  implementation.  Actual  implementation  authorities  fall 
only  with  the  Soil  Conservation  Service  and  non-Federal  Interests.  However, 
the  specific  authority  and  the  justification  to  implement  a  plan  for  the 
designated  reaches  of  the  Sheyenne  River  would  have  to  be  prepared  for 
Soil  Conservation  Service  and  non-Federal  Interest  participation.  The 
Southeast  Cass  Water  Resource  District  has  the  non-Federal  jurisdictional 
capability  for  Implementation  of  this  plan  component.  Although  part  of 
the  selected  plan,  this  component  is  not  part  of  the  plan  recommended  for 
Corps  of  Engineers  implementation. 

Restoring  Drained  Wetlands  and/or  Increasing  the  Floodwater  Storage  Capabi lity 
of  Existing  Wetlands 

The  Fish  and  Wildlife  Service  and  Bureau  of  Reclamation  potentially 
have  the  authority  at  the  Federal  level  to  participate  in  development  of 
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this  component.  At  the  non-Federal  level,  the  North  Dakota  State  Water 
Commission  and  water  resource  districts  appear  to  have  the  authority  to 
develop  such  flood  control  measures.  However,  a  coordinated  effort  by 
non-Federal  interests  and  the  other  Federal  agencies  would  be  needed 
to  initiate  implementation.  Although  part  of  the  selected  plan,  this 
component  is  not  part  of  the  plan  recommended  for  Corps  of  Engineers 
implementation. 

DIVISION  OF  PLAN  RESPONSIBILITIES 

The  responsibilities  of  implementation  of  the  recommended  plan  fall  to 
the  Corps  of  Engineers  as  the  Federal  agency  and  to  the  North  Dakota  State 
Water  Commission,  the  water  resource  districts  (particularly  Southeast  Cass 
Water  Resource  District),  and  the  city  of  West  Fargo  and  other  communities 
as  the  non-Federal  entities. 

Local __Cooj>_er at  ion ^Requirements 

To  ensure  proper  functioning  of  the  selected  plan  and  a  wise  invest¬ 
ment  and  use  of  Federal  funds  with  implementation  of  the  raise  of  Baldhill 
Dam,  levees  and  diversion  channel  at  West  Fargo/Riverside,  and  flood  diver¬ 
sion  channel  from  Horace  to  West  Fargo,  the  non-Federal  sponsor  will  be  re¬ 
quired  to  fulfill  the  following  items  of  local  cooperation: 

1.  Provide  without  cost  to  the  United  States  all  lands;  easements; 
rights-of-way;  relocations  of  utilities,  highway  bridges,  roads,  and  sewers 
except  as  otherwise  warranted  for  special  resons,  as  determined  by  the 
Chief  of  Engineers  to  be  necessary  for  the  construction,  operation,  and 
maintenance  of  the  levees  and  diversion  at  West  Fargo/Riverside  and  flood 
diversion  channel  from  Horace  to  West  Fargo. 

2.  Prescribe  and  enforce  regulations  to  prevent  obstructions  or  en¬ 
croachments  on  channels,  floodplain  and  floodway  areas,  and  ponding  areas 
that  would  reduce  their  flood-carrying  capacity  or  hinder  the  operation 
and  maintenance  of  the  projects  and/or  compromise  the  level  of  protection 
provided  by  the  projects. 
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3.  Regulate  private  and  non-Federal  public  levee  construction  along 
the  Sheyenne  River  to  ensure  that  construction  of  levees  would  not  signifi¬ 
cantly  affect  flood  levels  and/or  potentially  increase  flood  damages  either 
upstream  or  downstream. 

4.  At  least  annually  inform  affected  interests  of  the  limits  of  the 
protection  afforded  by  the  project. 

5.  Maintain  and  operate  the  flood  diversion  channel  and  levee  portions 
of  the  project  after  completion  in  accordance  with  regulations  prescribed 

by  the  Secretary  of  the  Array. 

6.  Regulate  drainage  activities  in  the  watershed  to  ensure  that  flood 
frequencies  and  discharges  are  not  increased  or  that  the  effectiveness  of  the 
projects  is  not  adversely  affected. 

7.  Publicize  floodplain  information  in  the  areas  concerned  and  provide 
this  information  to  zoning  and  other  regulatory  agencies  for  their  guidance 
and  leadership  in  preventing  unwise  future  development  in  the  floodplain  and 
in  adopting  such  regulations  as  may  be  necessary  to  ensure  compatibility  be¬ 
tween  future  development  and  protection  levels  provided  by  the  projects. 

8.  Hold  and  save  the  United  States  free  from  damages  that  may  result 
from  construction  and  maintenance  of  the  project,  not  including  damages  which 
are  the  fault  of  or  are  caused  by  the  negligence  of  the  United  States  or  its 
contractors. 


The  local  sponsor's  provision  of  these  items  would  be  credited  toward 
the  non-Federal  share  of  the  construction  cost,  with  the  non-Federal  share 
and  necessary  financing  arrangements  to  be  determined  as  satisfactory  to 
President  and  Congress.  As  part  of  the  traditional  cost-sharing  policies, 
non-Federal  interest*  would  provide  the  lands,  easements,  etc.,  for  local 
protection  projects,  as  in  the  case  described  above.  However,  if  the 
President  and  Congress  adopt  a  change  in  cost-sharing  policies  that  involves 
a  uniform  percentage  of  non-Federal  sharing  of  the  construction  cost,  the 
items  that  the  non-Federal  interests  have  provided  would  be  credited  toward 
their  share. 
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Regulation  of  private  and  non-Federal  public  levees  along  the  entire 
Sheyenne  River  is  importar  to  proper  functioning  of  the  plan.  However,  the 
reach  of  the  Sheyenne  River  from  Kindred  to  West  Fargo  is  the  most  important, 
because  uncontrolled  levee  construction  in  this  reach  could  significantly 
increase  flood  stages  and  flood  damages  at  West  Fargo,  and  could  jeopardize 
the  effectiveness  of  the  proposed  levee  and  diversion  channel  project. 

Although  the  relocations  of  utilities,  roa^s ,  bridges,  etc.,  are  generally 
the  local  sponsor's  responsibility,  under  some  special  circumstances  the 
modifications  would  be  considered  a  Federal  cost  and  responsibility  within 
the  traditional  cost -sharing  policies.  An  example  of  a  modification  in  this 
category  would  be  a  water  line  that  would  pass  under  a  project  levee  and  that 
would  jeopardize  the  level  of  protection  or  the  integrity  of  the  project  if 
this  line  fails.  This  situation  plus  others,  as  determined  appropriate  by 
the  Chief  of  Engineers,  would  constitute  a  special  reason  for  including  the 
item  as  a  Federal  rather  than  a  non-Federal  cost. 

Before  construction  of  the  recommended  plan  begins,  the  non-Federal 
sponsors  will  have  to  enter  into  n  legal  and  binding  agreement  with  the 
Corps  of  Engineers  that  they  will  provide  these  items  of  local  cooperation, 
including  the  appropriate  share  01  the  costs.  The  non-Federal  sponsors 
will  have  to  comply  with  all  appropriate  Federal  laws  and  regulations  in 
their  role  of  implementation  and/or  operation  and  maintenance  of  the 
plan  components,  including,  the  Uniform  Relocation  Assistance  and  Real 
Property  Acquisition  Policies  Act  oi  1  S> 7 o  and  Section  601  of  Title  VI 
of  the  Civil  Rights  Act  of  1964. 

Acquisition  of  lands,  easements,  and  rights-of-way  for  construction 
and  subsequent  maintenance  of  the  projmt  would  have  to  comply  with  the 
applicable  provisions  of  the  Unifoim  Relocation  Assistance  and  Real  Property 
Acquisition  Policies  Act  of  1970,  Public  Law’  91-646,  approved  2  January  1971, 
and  affected  persons  would  have  to  he  informed  of  the  pertinent  benefits, 
policies,  and  procedures  in  connection  with  this  act. 

Section  601  of  Title  VI  of  the  Civil  Rights  Act  of  1964  (Public  Law 
88-352)  and  Department  of  Defense  Directive  5500.11  issued  pursuant  thereto 
and  published  In  Part  300  of  Title  *2,  Code  of  Federal  Regulations,  would 
Ivive  to  be  complied  with  in  connection  with  the  maintenance  and  operation 
of  the  project. 
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Cost  Sharing 

The  non-Federal  share  of  project  costs  will  be  paid  by  the  non-Federal 
sponsors.  The  non-Federal  sponsors  will  include  the  North  Dakota  State 
Water  Commission,  Southeast  Cass  Water  Resource  District  and  city  of  West 
Fargo.  Other  cities,  counties  and  water  resource  districts  may  also  be 
involved.  Because  a  specific  cost-sharing  policy  is  no*-  being  recommended 
in  this  report,  the  amounts  and/or  categories  of  cost  for  the  plan  and  plan 
components  to  be  provided  by  the  non-Federal  interests  cannot  be  presented. 
However,  on  the  basis  of  information  available  on  cost  sharing,  the  North 
Dakota  State  Water  Commission  has  indicated  its  willingness  to  work  with 
local  government  entities  to  provide  the  needed  items  of  local  cooperation 
including  the  non-Federal  share  of  the  costs  as  ultimately  determined  when 
the  project  is  authorized  by  Congress. 


Views  of  Non-Federal  Sponsors  and  Other  Agencies  with  Implementation 
Responsibilities 

The  North  Dakota  State  Water  Commission,  Southeast  Cass  Water  Resource 
District,  and  city  of  West  Fargo  are  the  principal  non-Federal  sponsors. 
Other  non-Federal  interests  may  also  become  involved  with  non-Federal 
sponsorship  of  portions  of  the  plan;  however,  their  specific  roles  and 
involvement  will  be  defined  at  a  stage  closer  to  implementation  and 
when  the  cost-sharing  for  the  plan  is  sec.  The  Fish  and  Wildlife  Service, 
although  not  having  a  specific  role  with  implementation  responsibilities, 
has  provided  the  required  Coordination  Act  Report  which  gives  its  recom¬ 
mendations  to  minimize  and  mitigate  for  projected  losses  to  fish  and  wild¬ 
life  habitat. 

North  Dakota  State  Water  Commission  -  The  Commission  supports  the  selected 
plan  and  has  Indicated  its  willingness  to  work  with  local  governments  to 
provide  the  required  items  of  local  sponsorship.  A  letter  from  the  Com¬ 
mission  is  in  the  comment- response  section  of  the  Envii  onmental  Impact 
Statement. 


Southeast  Casa  Water  Resource  District  -  The  Southeast  Cass  Water  Resource 
District  supports  the  selected  plan  and  has  expressed  its  willingness  to 
work  with  the  North  Dakota  State  Water  Commission  to  provide  the  required 
items  of  local  cooperation,  its  letter  of  support  is  presented  in  the 
comment-response  section  of  the  Environmental  Impact  Statement. 
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City  of  West  Fargo  -  West  Fargo  supports  the  selected  plan  and  has 
expressed  its  willingness  to  work  with  the  North  Dakota  State  Water 
Commission  to  provide  the  needed  items  of  local  cooperation.  Its 
letter  of  support  is  presented  in  the  comment-response  section  of  the 
Environmental  Impact  Statement. 

U.S.  Fish  and  Wildlife  Service  -  The  Bismarck  Field  Office  of  the  U.S.  Fish 
and  Wildlife  Service  believes  the  selected  plan  has  merit  and  should  be 
implemented.  It  has  recommended  mitigation  measures  for  fish  and  wildlife 
resources  that  would  be  affected  by  the  selected  plan.  Its  recommendations 
will  be  incorporated  into  the  selected  plan.  A  summary  of  the  recommenda¬ 
tions  and  the  method  of  incorporating  the  recommendations  into  the  selected 
plan  is  presented  in  table  22.  The  complete  text  of  rhe  Coordination 
Act  Report  is  presented  in  Appendix  N. 


Table  22  -  Summary  of  fish  and  wildlife  mitigation  recommendations  of  the 
Fish  and  Wildlife  Service  and  method  of  incorporation  into 
_ _ selected  plan _ _ _ _ 

Recommendation _ _ Met  hod  of  incorporation 

1.  Replace  affected  fish-  These  ponds  would  be  replaced  as  either  a  part 

rearing  ponds  of  the  Dam  Safety  Assurance  Program  or  as  a 

part  of  the  raise  of  Baldhill  Dam. 


2.  Replace  hatchery  build¬ 
ing  at  Baldhill  Dam 


This  building  would  be  replaced  as  either  a 
part  of  the  Dam  Safety  Assurance  Program  or 
as  a  part  of  the  raise  of  Baldhill  Dam. 


3.  Initiate  study  on  creat-  Further  studies  are  planned  during  the  next 
ing  marsh  impoundments  stage  of  preconstruction  planning  or  possibly 

at  the  upper  end  of  under  the  operation  of  the  existing  project. 

Lake  Ashtabula 


4.  Develop  an  Interagency 
plan  to  control  feedlot 
runoff  and  cattle  access 
to  the  upper  reaches  of 
the  Sheyenne  Rivet 


St.  Paul  District  would  coordinate  and  cooper¬ 
ate  with  other  agencies  in  developing  a  plan 
to  control  nutrient- laden  runoff.  The  lead 
agency  would  be  an  agency  other  than  the 
Corps. 
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Table  22  -  Summary  of  fish  and  wildlife  mitigation  recommendations  of  the 
Fish  and  Wildlife  Service  and  method  of  incorporation  into 
_ selected  plan  (continued) _ 


Recommendation 


Method  of  incorporation 


5.  The  Corps  should  purchase 
450  acres  of  existing  wild¬ 
life  habitat  or,  if  suit¬ 
able  lands  are  available 
within  project  boundaries, 
the  Corps  should  manage 
these  lands  for  wildlife 
purposes 


Sufficient  lands  would  be  purchased  and/or 
managed  to  ensure  that  the  projected  losses 
to  wildlife  habitat  would  be  mitigated.  Up  to 
450  acres  outside  of  project  lands  would  be 
considered  for  purchase  if  needed.  The  amount 
to  be  purchased  and  managed  would  be  determine.! 
after  a  more  detailed  evaluation  of  specific 
land  requitements  and  identification  of  the 
project  take-line.  Acquisition  of  additional 
lands  fer  mitigation  would  be  kept  to  a  minimum 
by  managing  project  lands  as  much  as  practical. 
If  additional  lands  outside  the  project  take¬ 
line  are  needed,  lands  not  contiguous  with 
project  lands  would  also  be  considered,  includ¬ 
ing  potentially  suitable  lands  near  the  Sheyenne 
National  Grasslands. 


6.  Project  lands,  when 
appropriate,  should  be 
dedicated  to  fish  and 
wildlife  management 
purposes  and  adminis¬ 
tered  under  a  general 
plan  in  accordance  with 
Sections  3  and  4  of  the 
Kish  and  Wildlife  Coordi¬ 
nation  Act. 


A  general  plan  for  management  of  project  lands 
would  be  developed  after  acquisition.  Appropri¬ 
ate  and  suitable  lands  would  be  identified  for 
fish  and  wildlife  management.  Sections  3  and 
4  of  the  Fish  and  Wildlife  Coordination  Act 
would  be  consulted  in  the  development  of  the 
land  management  plan. 


(1)  The  recommendations  are  summarized  in  this  table;  the  complete  recommenda¬ 
tion  is  contained  in  Appendix  N,  Fish  and  Wildlife  Coordination  Act  Report. 
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SUMMARY  OF  COORDINATION,  PUBLIC  VIEWS,  AND  COMMENTS 


The  coordination  of  the  selected  plan  presented  in  the  review  draft 
Phase  I  General  Design  Memorandum  and  Environmental  Impact  Statement,  Shey- 
enne  River,  No*:th  Dakota  was  accomplished  through  public  meetings,  distribu¬ 
tion  of  the  draft  report,  and  agency  coordination  meetings.  The  review  and 
comment  period  was  January  through  August  1982.  The  minutes  of  a  public 
meeting  held  on  28  January  1982  in  Fargo,  North  Dakota,  to  present  the 
selected  plan  are  contained  in  Appendix  A.  Letters  of  comment  received 
in  response  to  the  selected  plan  and  the  review  draft  report  are  printed 
in  the  Environmental  Impact  Statement  or  the  technical  appendixes.  Table 
23  contains  a  list  of  all  agencies  or  interests  sending  in  letters  of  comment, 
a  synopsis  of  their  comments,  and  the  location  in  the  report  where  a  copy 
of  the  letter  can  be  found. 

The  letters  of  comment  received  can  be  grouped  into  four  types,  on  the 
basis  of  the  nature  of  the  comments: 

1.  Support  for  the  proposed  plan  -  Letters  of  support  were  received 
from  the  North  Dakota  State  Water  Commission,  city  of  West  Fargo,  and  South¬ 
east  Cass  Water  Resource  District  —  the  principal  non-Federal  interests 
required  for  local  sponsorship.  Several  interests  represented  on  the  Lower 
Sheyenne  River  Citizens  Committee  also  provided  general  letters  of  support. 
However,  several  other  Committee  members  provided  letters  of  support  for  the 
plan  except  for  the  raise  of  Baldhlll  Dam.  The  support  for  the  plan  seemed 
to  be  based  on  the  comprehensiveness  of  the  plan  and  the  general  meeting 
of  the  objective  of  reducing  flood  damages  in  the  basin  with  a  minimum  of 
adverse  social  and  environmental  impacts.  Those  members  which  qualified 
their  support  of  the  plan  by  not  supporting  the  raise  of  Baldhlll  Dam 
included  representatives  from  the  Barnes  County  area,  the  Griggs  County 
area,  and  the  area  potentially  affected  by  the  Kindred  Dam.  Although  the 
North  Dakota  Department  of  Human  Services  endorses  the  selected  plan,  most 
agencies  did  not  support  or  endorse  the  plan.  Some  indicated  their  approval 
of  a  plan  other  than  the  Kindred  Dam  but  did  not  specifically  support  or 
endorse  the  selected  plan. 


2.  No  major  objections  -  No  Federal  or  State  agency  that  commented  on 
the  selected  plan  had  any  major  objections  to  the  plan.  The  Environmental 
Protection  Agency  gave  an  LO-1  rating  to  the  proposal,  which  signifies  a 
lack  of  objection  to  the  proposal  and  that  the  information  presented  is 
adequate  for  decision  making.  Some  concerns  were  raised  by  several  agencies 
on  specific  project  features  and  impacts;  however,  these  concerns  were  either 
responded  to  in  the  EIS  or  the  report  was  modified  to  reflect  the  concerns. 

3.  Opposition  to  the  raise  of  Baldhill  Dam  -  A  substantial  amount  of 
opposition  was  expressed  regarding  the  proposed  raise  of  Baldhill  Dam.  This 
opposition  was  expressed  largely  by  landowners  at  the  upper  end  of  Lake 
Ashtabula,  friends  and  neighbors  of  these  landowners,  property  owners  around 
the  lake,  and  persons  having  an  association  with  the  Cooperstown  Bible  Camp. 

The  property  owners,  including  the  Cooperstown  Bible  Camp  and  the  Wesley 
Acres  Church  Camp,  are  concerned  with  the  potential  adverse  effects  on 
their  interests  from  the  purchase  of  their  property  for  the  raise  of  Bald- 
hill  Dam  for  flood  control. 

Several  other  groups  and  interests  —  including  Barnes,  Griggs,  Traill, 
and  Steele  Counties;  the  Sheyenne  Valley  Association;  the  North  Dakota 
Wildlife  Federation,  and  others  —  have  indicated  they  did  not  believe 
the  benefits  to  be  gained  by  the  raise  of  Baldhill  Dam  justified  the  cost 
of  raising  the  structure. 


4.  Opposition/concern  about  other  portions  of  the  plan  -  Some  people 
living  north  of  West  Fargo  in  the  Harwood  area  expressed  concern  about 
several  aspects  of  the  selected  plan,  including  potential  adverse  effects 
on  their  area  by  the  diversions,  lack  of  protection  for  the  agricultural 
lands  north  of  West  Fargo,  and  lack  of  a  firm  program  for  implementing  the 
ring  levees  and  other  nonstructural  measures  recommended  for  their  area. 

Property  owners  at  the  upstream  end  of  the  levees  and  flood  diversion 
channel  around  West  Fargo  near  the  inlet  to  the  diversion  channel  have 
objected  to  the  need  for  the  diversion  channel  and  the  use  of  their  land 
for  che  project. 
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Several  other  interests  also  offered  statements  of  nonsupport  for 
some  components  of  the  plan,  including  the  flood  diversion  channel  from 
Horace  to  West  Fargo  and  the  diversion  components  in  general. 

Several  comments  were  received  supporting  upstream  floodwater  stor¬ 
age,  including  the  Kindred  Dam,  with  the  view  that  the  reservoir  storage 
alternatives  would  be  more  effective  in  reducing  the  widespread  effects 
of  flooding. 

The  comments  and  concerns  of  all  interests  expressed  in  response  to  the 
selected  plan  were  considered  in  the  process  of  making  the  recommendations 
contained  in  this  report. 
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CONCLUSIONS 


After  a  comprehensive  review  of  the  water  related  problems  and  needs  of 
the  lower  Sheyenne  River  basin;  thorough  evaluation  of  the  alternative  measures 
and  plans  addressing  these  problems  and  needs;  and  consideration  of  the  environ¬ 
mental,  economic,  social  well-being  and  implementability  aspects  of  the  various 
alternatives,  I  have  drawn  the  following  conclusions: 

1.  The  flooding  problems  of  the  lower  basin  are  the  most  significant 
water  resource  problems.  While  other  problems  and  needs  have  been  identified, 
the  overwhelming  expression  of  public  sentiment  has  been  for  a  solution  to  the 
flooding  problems. 

2.  The  selected  plan  provides  a  comprehensive  approach  to  addressing  the 
flooding  problems  of  the  lower  Sheyenne  River  basin.  The  plan  would  reduce  average 
annual  flood  damages  of  the  basin  about  three-fourths  and  provide  a  very  high 
degree  of  flood  protection  at  the  urban  area  of  West  Fargo  and  Riverside.  The 
selected  plan  is  economically  justified,  and  is  implementable.  When  compared 

with  other  possible  alternative  plans,  the  selected  plan  represents  the  most 
acceptable  trade  off  of  economic,  environmental,  social  well-being,  and  implement- 
ability  considerations  while  achieving  the  objective  of  reducing  flood  damages. 

3.  The  levees  and  diversion  at  West  Fargo  and  Riverside,  the  flood  diver¬ 
sion  channel  from  Horace  to  West  Fargo,  and  the  raise  of  Baldhill  Dam  should  be 
implemented  by  the  Corps  of  Engineers  subject  to  the  provision  of  the  required 
items  of  local  cooperation  by  non-Federal  interests. 

4.  Significant  opposition  to  the  raise  of  Baldhill  Dam  (and  Lake  Ashtabula) 
has  been  expressed  by  the  property  owners  around  Lake  Ashtabula  whose  lands  and/ 
or  property  may  be  acquired  in  the  implementation  of  the  project.  This  opposition 
includes  a  substantial  number  of  churches  and  individuals  associated  with  the 
Cooperstown  Bible  Camp.  The  adverse  impacts  of  the  raise  of  Baldhill  Dam  were 
considered  in  the  alternatives  evaluation  and  decision-making  process,  and  the 
overall  benefits  to  be  provided  by  the  raise  of  the  dam  outweigh  the  adverse 
effects  on  the  property  owners  affected. 
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5.  During  future  detailed  design  stage  of  plan  implementation,  additional 
information  will  be  gathered  to  provide  the  best  alignments  and  designs  of  the 
various  project  features.  Some  of  the  levee  and  channel  alignments;  specific 
features  of  levee,  channel,  and  dam  design;  and  right-of-way  (land  acquisition) 
requirements  should  change  in  a  manner  to  make  the  plan  more  acceptable  to 
those  expressing  concern  or  opposition. 

6.  Floodwater  retarding  structures  on  tributaries  to  the  Maple  and  Shey- 
enne  Rivers  could  additionally  reduce  flood  levels  along  the  Sheyenne  River 
north  of  West  Fargo.  These  floodwater  storage  impoundments  could  be  implemented 
by  non-Federal  interests  to  supplement  the  selected  plan  and  increase  the  over¬ 
all  reductions  in  flood  damages  in  the  basin,  particularly  in  the  agricultural 
damage  category. 

7.  A  coordinated  effort  by  Federal,  State,  regional,  and  local  entities 
should  be  followed  in  the  implementation  of  the  selected  plan.  This  coordinated 
effort  is  essential  for  effective  implementation  and  functioning  of  the  plan. 
Commitments  by  all  levels  of  government  will  be  needed  to  implement  the  plan. 

8.  The  multiple-purpose  Kindred  Lake  project,  authorized  for  construction 
in  the  Flood  Control  Act  of  1970  (Public  Law  91-611),  is  no  longer  considered 
to  be  the  most  desirable  alternative  for  flood  damage  reduction  in  the  Sheyenne 
River  basin.  Although  flood  damage  reduction  plans  using  floodwater  storage 

at  the  Kindred  dam  site  were  developed  which  would  substantially  reduce  flood 
damages  and  would  be  economically  justified,  the  level  of  the  adverse  social 
well-being  and  environmental  impacts  rendered  the  plan  less  acceptable  than 
the  selected  plan  and  other  plans  which  were  carried  into  the  final  array  of 
alternative  plans.  The  authorized  Kindred  Lake  project  should  be  deauthor izei . 

Accordingly,  it  is  my  decision  that  the  best  interests  of  the  public 
would  be  served  by  implementation  of  the  selected  plan. 
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RECOMMENDATIONS 


I  recommend  that  the  levees  and  diversion  at  West  Fargo/Riverside  and  the 
flood  diversion  channel  from  Horace  to  West  Fargo  be  authorized  for  implementa¬ 
tion  as  a  Federal  project.  I  also  recommend  that  the  existing  project  for  flood 
control  and  water  supply  at  Baldhill  Dam  authorized  by  the  Flood  Control  Act 
approved  22  December  1944  (Public  Law  78-534)  be  modified  to  provide  for  imple¬ 
mentation  of  a  Federal  project  for  additional  flood  control.  These  measures 
are  as  described  in  this  report  with  such  modifications  as  the  Chief  of  Engineers 
deems  advisable.  The  total  first  cost  is  estimated  at  $34,400,000.  Total  annual 
operation,  maintenance,  and  replacement  costs  are  estimated  at  $31,000.  The  exact 
amount  of  non-Federal  contributions  will  be  determined  by  the  Chief  of  Engineers 
before  project  implementation  in  accordance  with  the  following  requirements. 
Non-Federal  interests  must  agree  to  these  requirements  before  implementation: 

1.  Provide  without  cost  to  the  United  States  all  lands;  easements; 
rights-of-way;  relocations  of  utilities,  highway  bridges,  roads  and  severs; 
except  as  otherwise  warranted  for  special  reasons,  as  determined  by  the  Chief 
of  Engineers  to  be  necessary  for  the  construction,  operation,  and  maintenance 
of  the  levees  and  diversion  at  West  Fargo/Riverside  and  flood  diversion 
channel  from  Horace  to  West  Fargo. 

2.  Prescribe  and  enforce  regulations  to  prevent  obstructions  or 
encroachments  on  channels,  floodplain  and  floodway  areas,  and  ponding  areas 
that  would  reduce  their  flood-carrying  capacity  or  hinder  the  operation  and 
maintenance  of  the  projects  and/or  compromise  the  level  of  protection  provided 
by  the  projects. 

3.  Regulate  private  and  non-Foueral  public  levee  construction  along 

the  Sheyenne  River  to  ensure  that  construction  of  levees  would  not  siignif  leant  ly 
affect  flood  levels  and/or  potentially  increase  flood  damages  either  upstream 
or  downstream. 

4.  ^t  least  annually  inform  effected  interests  of  the  limits  of  the 
protection  afforded  by  the  project. 
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5.  Maintain  and  operate  the  flood  diversion  channel  and  levee  portions 
of  the  project  after  completion,  in  accordance  with  regulations  prescribed  by 
the  Secretary  of  the  Army. 

6.  Regulate  drainage  activities  in  the  watershed  to  ensure  that  flood 
frequencies  and  discharges  are  not  increased  or  that  the  effectiveness  of  the 
projects  is  not  adversely  affected. 

7.  Publicize  floodplain  information  in  the  areas  concerned  and  provide 
this  information  to  zoning  and  other  regulatory  agencies  for  their  guidance  and 
leadership  in  preventing  unwise  future  development  in  tne  floodplain  and  in 
adopting  such  regulations  as  may  be  necessary  to  ensure  compatibility  between 
future  development  and  protection  levels  provided  by  the  projects. 

8.  Hold  and  save  the  United  States  free  from  damages  that  may  result  from 
construction  and  maintenance  of  the  project,  not  including  damages  which  are  the 
fault  of  or  are  caused  by  the  negligence  of  the  United  States  or  its  contractors. 

I  also  recommend  that  the  multiple-purpose  project  for  flood  control, 
water  quality,  recreation,  and  fish  and  wildlife  at  Kindred  Lake,  North  Dakota, 
authorized  for  implementation  by  the  Flood  Control  Act  of  1970  (Public  Law  91-611) 
be  deauthor  1  zed. 


EDWARD  G.  RAPP 

Colonel,  Corps  of  Engineers 

District  Engineer 
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FINAL  ENVIRONMENTAL  IMPACT  STATEMENT 


SHEYENNE  RIVER,  NORTH  DAKOTA 
FLOOD  CONTROL,  GENERAL  REEVALUATION 

Proposed  Plan  for  the 
Reduction  of  Flood  Damages  in  the 
Sheyenne  River  Basin,  North  Dakota 


The  responsible  lead  agency  is  the  U.S.  Army  Engineer  District,  St.  Paul. 

Abstract:  The  St.  Paul  District  is  conducting  General  Reevaluation  studies  for 
flood  control  and  related  purposes  on  the  Sheyenne  River,  North  Dakota.  Most 
of  the  flooding  occurs  in  an  area  between  the  mouth  of  the  Sheyenne  River 
and  Kindred,  North  Dakota,  and  results  mainly  from  spring  snowmelt  and 
rains.  Initially,  102  flood  damage  reduction  measures  were  considered; 
from  these,  5  plans  were  developed  and  studied  in  detail:  the  no  action 
plan,  a  nonstructural  plan,  the  National  Economic  Development  plan,  the 
Environmental  Quality  plan,  and  the  selected  plan.  The  selected  plan  is 
recommended  on  the  basis  of  its  responsiveness  to  evaluation  criteria  and 
its  satisfaction  of  planning  objectives.  The  implementation  of  this  plan 
would  provide  significant  flood  damage  reduction,  recreation,  and  fish  and 
wildlife  bewefits. 

If  you  would  like  fur the  *  .  rmation  concerning  this  statement,  please 

contact: 

Mr.  Robbin  R.  Blackman 

U.S.  Army  Engineer  District,  St.  Paul 

1135  U.S.  Post  Office  &  Custom  House 

St.  Paul,  Minnesota  55101 

FTS  Telephone:  725-7746 

Commercial  Telephone:  (612)  725-7746 
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1.00  SUMMARY 
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Major  Conclusions  and  Findings 

1.01  The  selected  plan  must  satisfy  specific  needs  of  the  study  area  and 
show  a  positive  contribution  to  the  objectives  of  National  Economic  Develop¬ 
ment  (NED)  and  Environmental  Quality  (EQ) .  To  achieve  a  balanced  plan  which 
reflects  society's  dual  concern  for  improving  national  economic  efficiency 
while  maintaining  and  enhancing  the  natural  environment,  one  plan  emphasizing 
the  Environmental  Quality  objective  and  another  plan  emphasizing  the  National 
Economic  Development  objective  were  developed. 

1.02  The  National  Economic  Development  plan  addresses  the  planning  objec¬ 
tives  while  maximizing  the  net  economic  benefits.  The  5-foot  raise  of  Bald- 
hill  Dam,  levee  and  diversion  around  West  Fargo/Riverside,  and  diversion 
from  Horace  to  West  Fargo  plan  constitutes  part  of  the  NED  plan  for  the 
Sheyenne  basin.  It  has  a  benefit/cost  (B/C)  ratio  of  6.9  and  net  benefits 
of  $21,974,000.  This  plan  is  considered  implementable,  although  it  does 
have  some  controversy  associated  with  landov/ner  opposition  to  the  raise  of 
Baldhill  Dam. 

1.03  Environmental  Quality  measures  are  intended  to  preserve,  enhance,  or 
restore  environmental  values  at  a  level  greater  than  the  "without"  project 
condition.  The  levee  and  diversion  at  West  Fargo/Riverside,  diversion  from 
Horace  to  West  Fargo,  and  various  EQ  measures  combine  to  form  the  EQ  plan 
for  the  Sheyenne  basin.  It  has  a  B/C  ratio  of  5.7.  This  plan  is  considered 
implementable  to  varying  degrees.  However,  it  does  have  some  controversy 
associated  with  it,  primarily  the  wetland  restoration  component. 

1.04  The  selected  plan  is  a  combination  of  measures  that  best  address  the 
problems  and  needs  of  the  basin  identified  during  the  study.  This  plan 
includes  a  levee  and  diversion  at  West  Fargo/Riverside,  a  5-foot  raise  of 
Baldhill  Dam,  shelterbelts  at  selected  locations  along  the  diversion  channel, 
control  of  grazing  and  cattle  access  at  Lake  Ashtabula,  and  various  other 
measures.  The  overall  plan  has  a  B/C  ratio  of  5.0  and  is  considered 
implementable.  The  portion  of  the  plan  that  would  be  implemented  by  the 
Corps  has  a  B/C  ratio  of  7.5.  (See  other  sections  of  the  Reevaluation 
Report  and  EIS  for  more  detailed  descriptions  of  the  selected  plan.) 

1.05  The  selected  plan  is  in  compliance  with  Executive  Order  11990,  Protec¬ 
tion  of  Wetlands,  and  does  not  result  in  unacceptable  impacts  to  wetlands. 

Levee  locations  in  the  selected  plan  have  been  modified  to  meet  the  require¬ 
ments  of  Executive  Order  11988  on  Floodplain  Management.  This  document  contains 
a  Section  404(b)(1)  Evaluation  and  will  be  submitted  to  Congress  with  the 
Reevaluation  Report.  (See  the  Reevaluation  Report  and  other  portions  of  the 
EIS  for  more  information  on  compliance  with  Executive  Orders  and  statutes.) 

Areas  of  Controversy 

] .06  Acquisition  of  any  additional  lands  for  either  flood  control  or  re¬ 
quired  compensation  at  ,ake  Ashtabula  is  a  controversial  matter.  The  control 
of  grazing  and  fencing  at  Lake  Ashtabula  are  also  controversial  issues. 
Landowners  immediately  downstream  of  the  diversions  believe  that  flood 
levels  would  be  worsened  by  the  project;  however,  studies  have  shown  that 
flood  levels  would  not  be  increased  by  the  overall  plan. 
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Unresolved  Issues 


1.07  Impacts  on  cultural  resources  is  an  unresolved  issue  because  intensive 
surveys  of  the  proposed  project  area  have  not  been  conducted.  On  the  basis 
of  previous  surveys,  there  is  a  high  probability  that  previously  unknown  cul¬ 
tural  resources  exist  in  the  project  area.  Although  cultural  resource 
studies  conducted  to  date  are  consistent  with  the  level  of  detail  required 
by  ER  1105-2-50,  further  survey  work  will  be  necessary  during  the  Phase  II 
GDM  to  fully  comply  with  the  National  Historic  Preservation  Act  of  1966 
and  the  Archaeological  and  Historic  Preservation  Act. 

1.08  All  cultural  sites  located  during  Phase  II  intensive  surveys  that 
would  be  affected  by  the  selected  plan  will  be  tested  to  determine  their 
eligibility  for  the  National  Register  of  Historic  Places.  The  results  will 
be  coordinated  with  the  State  Historic  Preservation  Office  and  the  National 
Park  Service.  In  addition,  comments  will  be  requested  from  the  Advisory 
Council  on  Historic  Preservation,  in  accordance  with  36  CFR  800,  for  all 
significant  resources  that  will  be  affected  by  the  selected  plan. 

Relationship  to  Environmental  Protection  Statute s  and  Other  Environmental 
Requirements 

1.09  Table  1  describes  the  relationship  of  the  alternatives  that  were 
developed  in  detail  to  applicable  environmental  regulations  (see  section 
3.00  for  a  discussion  of  all  the  alternatives  considered). 
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Table  1  -  Relationship  of  Plans  to  Environmental  Requirements  and  Protection  Statutes 

_ (Plan  Tentatively  Recommended;  Selected)  _ 

_ Federal  Statutes  No  Action  Nonstructural  NED _ 

Archeological  and  Historic  Preservation  Act, 

as  amended,  16  USC  469,  et  seq.  N/A  Full  Full 

Clean  Air  Act,  as  amended,  42  USC  7401,  et  seq.  Full  Full  Full 

Clean  Water  Act,  as  amended  (Federal  Water  Pollution 

Control  Act),  33  USC  1251,  et  seq.  Full  Full  Full 

Coastal  Zone  Management  Act,  as  amended,  16  USC 

1451,  et  seq.  N/A  N/A  N/A 

Endangered  Species  Act,  as  amended,  16  USC  1531,  et  seq.  Full  Full  Full 

Estuary  Protection  Act,  16  USC  1221,  et  seq.  N/A  N/A  N/A 

Federal  Water  Project  Recreation  Act,  as  amended, 

16  USC  460-1(12),  et  seq.  Full  Full  Full 

Fish  and  Wildlife  Coordination  Act,  as  amended, 

16  USC  661,  et  seq.  Full  Full  Full 

Land  and  Water  Conservation  Fund  Act,  as  amended, 

16  USC  4601-4601-11,  et  seq.  Full  Full  Full 

Marine  Protection,  Research  and  Sanctuaries  Act, 
as  amended,  22  USC  1401,  et  seq.  N/A  N/A  N/A 

National  Historic  Preservation  Act,  as  amended, 

16  USC  470a,  et  seq.  N/A  Full  Full 

National  Environmental  Policy  Act,  as  amended, 

42  USC  4321,  et  seq.  Full  Full  Full 

Rivers  and  Harbors  Act,  33  USC  401,  et  seq.  N/A  N/A  N/A 

Watershed  Protection  and  Flood  Prevention  Act, 
as  amended,  16  USC  1001,  et  seq.  N/A  N/A  N/A 

Wild  and  Scenic  Rivers  Act,  as  amended,  16  USC 
1271,  et  seq.  Full  Full  Full 

Executive  Orders.  Memoranda,  etc. 

Floodplain  Management  (E.O.  11988)  Full  Full  Full 

Protection  of  Wetlands  (E.O.  11990)  Full  Full  Full 

Environmental  Effects  Abroad  of  Major  Federal 

Actions  (E.O.  12114)  N/A  N/A  N/A 

Analysis  of  Impacts  on  Prime  and  Unique 

Farmlands  (CEQ  Memorandum,  30  Aug  76)  Full  Full  Full 

Land  Use  Plans 

Sheyenne  National  Grasslands  Land  Use  Plan  Full  Full  Full 

West  Fargo  Development  Plan  Full  Full  Full 

State  and  Local  Policies  Full  Full  Full 

Required  Federal  Entitlements 

Clean  Water  Act  Section  404(b)(1)  Permits  Full  Full  Full 


a.  Full  conpliance  -  All  requirements  of  the  regulation  have  been  met  for  current  stage  of  planning. 

b.  Partial  cong>liance  -  Some  requirements  of  the  regulation  have  not  been  met  for  current  stage  of  planning. 

c.  Noncompliance  -  Violation  of  requirement  of  the  statute,  E.O.,  policy,  etc. 

d.  Not  applicable  (N/A)  -  Regulation  is  not  applicable. 

if 


2.00  NEED  FOR  AND  OBJECTIVES  OF  ACTION 


Study  Authority 

2.01  The  Flood  Control  Act  of  31  December  1970  (Public  Law  91-611), 

Title  II,  Section  201,  authorizes  the  Secretary  of  the  Army,  acting 
through  the  Chief  of  Engineers,  to  construct  and  implement  the  Kindred 
Lake  project  and  other  improvements  in  the  Sheyenne  River  basin.  The 
project  is  described  in  the  report  from  the  Chief  of  Engineers  dated 
15  September  1969,  House  Document  No.  91-330,  91st  Congress,  2d  Session. 

2.02  The  alternatives  and  impacts  discussed  in  this  document  were  not 
addressed  in  the  14  October  1970  Final  Environmental  Impact  Statement  pre¬ 
pared  by  the  St.  Paul  District.  In  1972,  a  study  was  begun  to  investigate 
groundwater  levels,  water  quality,  and  slope  stability  associated  with  the 
previously  authorized  Kindred  Reservoir.  In  1976,  a  postauthorization 
study  was  initiated  to  reevaluate  the  problems  and  needs  of  the  basin  and 
to  develop  alternative  solutions.  This  Reevaluation  Report  and  EIS  are  the 
results  of  that  study. 

Public  Concerns 


2.03  Through  public  meetings,  reports,  and  correspondence,  local  inter¬ 
ests  and  various  government  agencies  have  identified  the  following  con¬ 
cerns:  controlling  floodplain  development  and  urban  flooding;  improving  water 
quality;  and  preserving  wildlife  habitat,  aesthetic  values,  recreation,  and 
cultural  resources.  A  detailed  discussion  of  the  public  involvement  program 
is  presented  in  the  Reevaluation  Report,  Appendix  A,  and  in  Section  6.00  of 
this  document. 

Planning  Objectives 

2.04  The  primary  planning  objective  is  to  develop  an  implementable  plan 
with  an  acceptable  level  of  flood  protection  and  minimal  or  no  environmental 
impacts. 

2.05  The  planning  objectives  were  developed  using  guidance  given  in  the 
Water  Resources  Council* s  Principles  and  Standards  for  Planning  Water  and 
Related  Land  Resources  and  from  identified  resource  management  needs  and 
public  concerns.  Two  broad  national  objectives  are  enhancement  of  national 
economic  development  by  increasing  the  value  of  the  Nation1 s  output  of  goods 
and  services  and  enhancement  of  environmental  quality  by  management, 
preservation,  and  restoration  of  natural,  cultural,  and  recreational  re¬ 
sources  and  amenities.  Specific  planning  objectives  for  this  project 
include: 

a.  Reducing  flood  damages  in  the  Sheyenne  River  basin. 

b.  Preserving  and  enhancing  the  wildlife  habitat  and  populations  in 
the  basin. 

c.  Maintaining  a  municipal  and  industrial  water  supply. 
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d.  Preserving  and  enhancing  the  aesthetic  and  recreational  amenities 
and  resources  of  the  basin. 

e.  Minimizing  social  impacts  and  relocations. 

f.  Preserving  cultural  resources. 

3.00  ALTERNATIVES 

3.01  Seven  alternative  plans  were  formulated  during  Stage  2,  and  were 
grouped  according  to  their  major  element:  the  D  plans  contained  a  diver¬ 
sion;  the  K  plans  involved  Kindred  Reservoir.  As  the  study  progressed, 
modifications  to  the  plans  resulted  in  the  Stage  3  alternatives.  (See 
the  Reevaluation  Report  and  Appendixes  for  more  discussion  of  the  alter¬ 
natives,  existing  setting,  and  impacts.) 

Plans  Eliminated  from  Further  Study 

3.02  Plan  D-l  -  Plan  D-l  would  consist  of  a  levee  and  diversion  around  West 
Fargo ,di version  to  the  Wild  Rice  River,  revised  management  and/or  a  5-foot 
raise  at  Baldhill  Dam,  tributary  dams  at  miles  150  and  158,  wetland  restora¬ 
tion,  storing  water  in  coulees,  and/or  putting  control  structures  on  legal 
drains.  Revised  management  of  Baldhill  Dam  could  increase  fish  winterkill 
in  Lake  Ashtabula,  significantly  affecting  the  recreational  fishery.  In 
addition,  winter  drawdowns  would  probably  adversely  affect  Lake  Ashtabula’s 
use  for  downstream  water  supply  and  would  therefore  be  objectionable  to 
downstream  interests.  A  5- foot  raise  of  the  lake  would  adversely  affect 
about  170  acres  of  woodland  wildlife  habitat.  It  would  also  require  re¬ 
location  of  over  100  farmsteads  and  residences,  mostly  cabins  around  the 
lake.  Adverse  environmental  impacts  associated  with  tributary  dams  would 
probably  be  minor.  Wetland  restoration  could  have  flood  control  benefits 
and  significant  wildlife  value.  Although  this  plan  is  economically  feas¬ 
ible,  it  is  not  considered  implementable  as  formulated. 


3*03  Plan  D-2  -  Plan  D-2  would  consist  of  a  levee  and  diversion  around 
West  Fargo,  diversion  from  Horace  to  West  Fargo,  revised  management  of  Bald¬ 
hill  Dam,  relocation  of  frequently  flooded  residences  at  Valley  City,  and 
ring  levees  at  farmsteads  and  residences  from  Kindred  to  Horace  and  from 
West  Fargo  to  the  mouth.  As  discussed  under  Plan  D-l,  the  revised  manage¬ 
ment  of  Baldhill  Dam  is  undesirable  from  a  fishery  standpoint.  A  major 
adverse  social  impact  of  this  plan  would  be  the  relocation  of  about  87 
residences  in  Valley  City.  This  plan  was  economically  feasible;  however, 
because  of  undesirable  social  and  biological  aspects,  it  is  not  considered 
implementable  as  formulated. 

3.04  Plan  D-3  -  Plan  D-3  would  consist  of  a  levee  and  diversion  around  West 
Fargo,  a  5-  to  15-foot  raise  of  Baldhill  Dam,  tributary  dams  T-150  and  T-158, 
restoration  of  drained  wetlands,  storing  water  in  coulees,  and/or  putting 
control  structures  on  legal  drains  from  Baldhill  Dam  to  Kindred.  Raising 
Baldhill  Dam  to  increase  flood  protection  does  not  have  overwhelming  local 
support.  In  addition,  adverse  social  impacts  are  significant  for  raises  greater 
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than  5  feet.  Over  100  residences  would  be  relocated  under  this  plan. 

Adverse  wildlife  impacts  would  result  from  loss  of  habitat  resulting  from  temporary 
inundation  and  would  increase  proportionally  with  the  higher  raises  of  the 
dam.  The  tributary  dams  have  less  adverse  impact  on  fish  and  wildlife  re¬ 
sources  than  raises  of  Baldhill  Dam,  but  they  do  not  have  complete  local 
acceptance.  Wetland  restoration  could  have  significant  benefits;  however, 
local  support  for  this  measure  is  lov.  The  overall  plan  had  mareinal  eco¬ 
nomic  feasibility,  and  is  not  considered  implemen table. 

3.05  Plan  D-4  -  Plan  D-4  would  consist  of  a  levee  and  diversion  around  West 
Fargo,  channelization  of  the  Sheyenne  River  from  Kindred  to  West  Fargo, 
revised  management  of  Baldhill  Dam,  tributary  dams  T-150  and  T-158,  ring 
levees  around  farmsteads,  and  wetland  restoration.  Channelization  would 
have  significant  adverse  aesthetic  impacts  caused  by  the  destruction 
of  about  500  acres  of  woodlands,  which  is  about  40  percent,  of  the  remaining 
woodlands  in  the  immediate  area  from  Kindred  to  West  Fargo.  The  effects  of  revised 
management  of  Baldhill  Dam  were  discussed  under  Plan  D-l.  Alignments 
for  ring  levees  around  farmsteads  could  have  minor  adverse  effects  on  wild¬ 
life  and  habitat  because  of  the  partial  clearing  of  shelterbelts  and  windbreaks. 
Other  impacts  of  this  plan  are  similar  to  Plan  D-3.  The  overall  plan  had 
marginal  economic  feasibility  and  is  not  considered  implementable . 

3.06  Plan  K-l  -  Plan  K-l  would  consist  of  a  full-sized  Kindred  Dam  and  re¬ 
vised  management  of  Baldhill  Dam.  The  effects  of  revised  management  of 
Baldhill  Dam  were  discussed  under  Plan  D-l.  The  most  significant  adverse 
social  and  environmental  impacts  of  all  the  Stage  2  plans  are  associated  with 
Kindred  Dam.  As  proposed,  Kindred  would  be  a  dry  dam  with  a  9,600-acre  design 
flood  pool  (maximum  flood  pool  would  affect  about  14,000  acres).  About  5,000 
acres  of  woodland  would  be  adversely  affected  by  the  temporary  storage  of 
floodwaters,  which  is  19  percent  of  the  woodlands  in  Richland  and  Ransom 
Counties.  In  addition,  there  are  50  rare  plant  and  10  rare  bird  species 
found  in  this  area.  A  significant  adverse  social  impact  would  be  the  re¬ 
location  of  j 7  residences,  a  4-H  camp,  2  churches,  and  2  cemeteries.  There 
are  also  15  areas  of  historic  significance  in  the  pool  area.  This  reach  of 
the  Sheyenne  River  has  potential  as  a  Federal  or  State  scenic  or  recreational 
river.  The  dam  would  effectively  preclude  the  reach  from  receiving  this  desig¬ 
nation  and  could  adversely  affect  potential  for  riverwide  inclusion  in  the 
system.  The  economic  justification  for  this  alternative  was  borderline.  The 
plan  is  not  considered  implementable. 

3.07  Plan  K-2  -  Plan  K-2  consists  of  a  reduced-size  Kindred  Dam,  a  5-  to 
15-foot  raise  of  Baldhill  Dam,  and  a  diversion  of  the  Maple  River  to  the  Red 
River.  Although  the  reduced-size  Kindred  Dam  would  have  fewer  adverse  impacts 
than  the  full-sized  structure,  the  social  and  environmental  impacts 
and  necessary  land  acquisitions  would  still  be  unacceptable.  Implementation 
of  Plan  K-2  would  also  adversely  affect  potential  for  the  Wild  and  Scenir 
River  designation.  The  social  and  fish  and  wildlife  impacts  of  a  major  raise 
■>f  Baldhill  Dam  are  considerable  and  have  generated  little  support.  This  plan 
was  not  economically  feasible.  The  plan  is  not  considered  implementable. 
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3.08  Plan  K-3  -  Plan  K-3  would  consist  of  a  reduced-size  Kindred  Dam, 
diversion  to  the  Wild  Rice  River,  levees  from  Kindred  Dam  to  the  mouth 
of  the  diversion  channel,  and  revised  management  of  Baldhill  Dam.  The 
adverse  social  and  environmental  consequences  of  these  measures  and  the 
adverse  effects  on  Wild  and  Scenic  River  potential  are  significant.  In 
addition,  the  major  land  acquisitions  are  considered  unacceptable. 

Although  the  plan  is  economically  justified,  it  is  not  considered 
imp lamentable. 

Without  -Pro j ec t  Conditions  (No  Action) 

3.09  The  following  is  a  description  of  the  most  probable  future  "without* 
project"  conditions* 

a.  Floods  will  continue  to  occur  in  the  basin,  and  their  magnitude 
and  frequency  may  increase  if  unregulated  drainage  continues.  Low-tlow 
periods  can  also  he  expected  to  continue  in  the  basin,  although  there  have 
been  only  6  years  with  very  low  runoff  since  the  1930* s. 

b.  In  the  future,  increased  emphasis  will  be  placed  on  improvement  of 
the  relatively  poor  water  quality  in  the  Sheyenne  basin.  However,  actual 
improvement  in  river  and  Lake  Ashtabula  water  quality  will  depend  on  the 
extent  of  measures  taken  to  improve  the  quality  of  runoff  from  agricultural 
and  grazing  lands. 

c*  Baldhill  Dam  will  be  evaluated  under  the  Dam  Safety  Assurance  Program 
and,  pending  congressional  approval,  will  be  modified  to  make  it  conform 
with  safety  requirements. 


d.  Construction  of  private  levees  parallel  to  the  river  in  agricultural 
areas  will  probably  continue.  This  would  tend  to  worsen  flood  conditions 
downstream,  particularly  if  major  reaches  of  the  river  are  confined.  How¬ 
ever,  since  the  1978  and  1979  floods,  greater  interest  is  being  expressed 

in  controlling  this  type  of  activity. 

e.  The  clearing  of  woodlands  and  the  draining  of  wetlands  will  continue 
and  will  eventually  result  in  significant  losses.  Some  of  the  woodlands 
being  lost  are  valuable  bottomland  hardwoods.  Although  about  an  equal 
amount  of  reforestation  is  being  done,  the  plantings  are  usually  in  the  up¬ 
lands,  which  are  less  valuable  to  wildlife.  The  rate  of  woodland  clearing 
will  probably  decrease  because  much  of  the  land  suitable  for  agriculture 

has  already  been  put  to  that  use.  Woodland  losses  caused  by  residential 
expansion  will  probably  increase.  A  future  net  loss  of  wildlife  values  is 
likely  because  of  wetland  drainage  for  both  agricultural  and  urban  uses. 

f.  The  Sheyenne  National  Grasslands  is  managed  under  the  multiple-use 
concept  with  emphasis  on  grazing  and  erosion  control*  In  the  future,  increased 
emphasis  will  be  placed  on  wildlife,  recreation,  and  watershed  management. 

g.  In  general,  the  future  environmental  setting,  especially  in  the 
flatter,  upland  areas,  will  degrade  compared  to  existing  conditions. 
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h.  The  population  of  the  urban  ar' ’3  will  probably  increase,  while  that 
of  the  rural  areas  will  decline.  The  communities  in  the  basin  will  continue 

to  grow  as  the  demand  for  goods  and  services  increases.  The  economic  resources 
of  the  basin  will  remain  relatively  stable,  especially  the  agricultural  base. 
Residential  expansion  will  continue,  especially  outside  the  rural  areas. 

(See  Appendix  F,  tables  F-l,  F-2,  and  discussion  of  growth  projections  on 
pages  F-4  to  F-6.) 

i.  Along  with  an  increase  in  population  and  leisure  time,  there  will  be 
a  greater  need  and  demand  for  recreational  development.  This  demand  will  be 
influenced  by  inflation  and  cost  of  travel. 

j.  The  no-action  conditions  would  not  significantly  affect  Wild,  Scenic, 
or  Recreational  River  designation  potential.  However,  debris  removal  from 
the  river  between  Kindred  and  the  mouth  and  the  continued  loss  of  woodland/ 
wetland  areas  would  degrade  future  designation  potential.  This  degradation 
is  inevitable  without  Implementation  of  an  active  protection  program  by  the 
State  or  Federal  Government;  however,  no  such  program  has  been  initiated. 

k.  Under  the  no-action  conditions,  existing  Impacts  on  cultural  resources 
would  continue  to  occur.  These  impacts  include  cultivation  of  archaeological 
sites  and  flooding  and  deterioration  of  historic  standing  structures  within 
the  floodplain.  In  addition,  the  proposed  changes  to  Baldhill  Dam  under  the 
Dam  Safety  Program  would  affect  two  prehistoric  archaeological  sites. 

l.  Future  flood  damage  reduction  measures  will  probably  be  similar  to 
those  currently  used.  Flood  warning  and  forecasting  services  will  continue 
and  will  become  more  sophisticated.  Emergency  flood-fighting  assistance  will 
continue  as  needed.  After  floodwaters  recede,  debris  will  continue  to  be 
removed  from  the  river.  Baldhill  Dam  will  probably  not  have  a  significant 
change  in  operation  for  additional  flood  control,  mostly  because  of  water  supply 
concerns.  Potential  average  annual  economic  losses  front  the  flooding  are  esti¬ 
mated  at  $28,939,000  for  the  lower  basin  (October  1981  price  levels). 

m.  Social  cohesion  will  continue  within  given  communities  and  within 
given  interest  groups  which  cross  geographic  boundaries.  Drainage,  drought, 
floods,  and  levee  construction  will  continue  co  cause  dissension  between  these 
groups  or  communities. 

n.  Fiscal  capacity  of  sponsors  will  fluctuate  with  population  growth  and 
decline,  national  and  regional  economic  conditions,  and  State  and  local  politi¬ 
cal  priorities.  In  general,  it  will  remain  somewhat  constrained. 

o.  As  discontinued  rail  service  puts  heavier  traffic  on  roads,  the  trans¬ 
portation  system  will  continue  to  be  improved  and  expanded,  although  this  will 
be  increasingly  difficult  and  expensive. 


Plans  Considered  in  Detail 


3.10  The  following  plans  were  developed  after  comments  were  received  on 
the  Stage  2  report,  and  represent  an  optimum  mix  of  water  resource 
development  measures. 

3.11  National  Economic  Development  Plan  -  The  National  Economic  Develop¬ 
ment  (NED)  plan  addresses  the  planning  objectives  while  maximizing  the 
net  economic  benefits.  The  NED  plan  would  consist  of  a  5-foot  raise  of 
Baldhili  Dam,  including  modifications  for  dam  safety;  a  levee  and' diver¬ 
sion  at  West  Fargo / Rive rs i de ;  a  diversion  from  Horace  to  West  Fargo;  ring 
levees  at  farmsteads  and  residences;  a  grassed  waterway  in  the  diversion 
channel;  she.iterbelts  at  selected  locations  along  the  channel;  floodplain 
regulations;  control  of  drainage  and  private  levee  const  ruction ;  flood  warning 
and  forecasting;  and  a  flood  emergency  plan.  Compensation  would  be  needed 

for  the  5-foot  raise  of  Baldhili  Dam  and  would  be  similar  to  that  described 
for  the  selected  plan.  Implementation  of  this  plan  would  be  a  joint  Federal 
and  local  effort,  w^th  total  first  costs  of  $43,600,000.  The  3/C  ratio 
is  6.9. 


3.12  Environmental  Quality  Plan  -  The  Environmental  Quality  (EQ)  plan 
maximizes  net  contributions  to  the  environment  and  is  responsive  to  the 
projects  planning  objectives.  The  major  components  of  the  F.Q  plan  would 
be  a  levee  and  diversion  at  West  Fargo/Riverside,  diversion  from  Horace  to 
West  Fargo,  ring  levees  at  farmsteads,  wetland  restoration/on-land  floodwater 
storage,  control  of  wetland  drainage,  floodplain  regulations,  flood  insurance, 
control  of  private  levee  construction,  flood  proofing,  and  flood  warning  and 
forecasting.  Other  measures  that  would  provide  net  benefits  to  the.  environ¬ 
ment  include:  controlling  cattle  erasing  and  access  in  selected  areas  around 

I /ike  Ashtabula;  investigating  tru  use  of  aerators  and  low-flow  releases  from 
Lake  Ashtabula  to  improve  the  fishery  and  water  quality  in  the  lake  and  river; 
providing  grassed  waterways  and  shelterbclts  for  the  diversion  channels; 
creating  sub impoundments  at  Lake  Ashtabula;  encouraging  public  ownership/ 
easement  of  riverine  lands  through  programs  such  as  Wild,  Scenic,  or  Recre¬ 
ational  River  designation  or  development  of  State  parks,  etc.,  for  suitable 
reaches  of  the  lower  Sheyenne  River;  and  encouraging  the  use  of  more,  land 
treatment  measures  in  the  Sheyenne  basin,  such  as  stock  ponds,  contour  farming 
and  shelterbelts.  There  would  be  no  required  mitigation  or  compensation 
associated  with  this  plan.  Implementation  would  be  a  joint  Federal  and  local 
effort  with  total  first  costs  of  $51,000,000.  The  3/C  ratio  is  5.7. 

3.13  Nonstructural  Plan  -  The  nonstructural  plan  would  partially  meet  the 
study  objectives  through  the  use  of  nonstructural  measures.  The  plan  con¬ 
sists  of  a  levee  and  diversion  at  West  Fargo/Riverside;  postflood  reloca¬ 
tion  in  Valley  City  and  Lisbon  at  approximately  the  10-percent  chance  flood 
levels;  flood  proofing  both  old  and  new  structures;  ring  levees  around  farm¬ 
steads  and  isolated  developments;  storing  of  floodwaters  in  upland  low- 
lying  areas;  temporary  on-land  storage  and  permanent  storage  where  possible; 
flood  warning  and  forecasting;  flood  insurance;  f loud  emergency  measures 
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when  needed;  floodplain  regulation;  debris  removal;  more  stringent  con¬ 
trols  on  wetland  drainage  and  levee  construction;  encouraging  public  owner¬ 
ship/easement  of  riverine  lands  through  such  programs  as  Wild,  Scenic,  or 
Recreational  River  designation  or  development  of  State  parks,  etc.,  for 
suitable  reaches  of  the  lower  Sneyenne  River;  and  possibly  revising  manage¬ 
ment  of  Baldhill  Dam  to  the  degree  that  is  compatible  with  water  supply  and 

fishery  needs.  The  only  compensation  required  with  this  plan  would  be  to 
offset  some  of  the  fishery  impacts  that  would  result  from  revised  manage¬ 
ment  of  Baldhill  Dam.  Details  for  the  compensation  requirement,  however, 
have  not  been  determined.  Implementation  wuuld  be  a  joint  Federal  and  local 
effort,  with  total  first  costs  of  $53,300,000.  The  B/C  ratio  is  5.6. 

3.14  S_eJject_e_d__PJ_s_n  -  Of  the  plans  studied,  the  selected  plan  would  be  the 
most  responsive  to  the  planning  objectives  and  overall  needs  of  the  basin. 

It  would  consist  of  a  levee  and  diversion  at  West  Fargo/Riverside;  a  diver¬ 
sion  from  Horace  to  West  Fargo;  a  5-foot  raise  of  Baldhill  Dam;  a  multiple 

purpose  reservoir  at  Dead  Colt  Creek;  ring  levees  at  farmsteads  and  residences 
from  Kindred  to  the  mouth  of  the  river;  restoration  of  drained  wetlands  and 
on-land  storage  of  water;  floodplain  regulation;  flood  proofing;  flood  warning 
and  forecasting;  stringent  contra*  of  private  levee  construction  and  wetland 
drainage;  grassed  waterways  and  ihelterbelts  along  portions  of  the  diversion; 
controlling  grazing  and  cattle  access,  creating  subimpoundr.ents ,  and  installing 
aerators  at  Lake  Ashtabula;  encouraging  public  ownership/easement  of  riverine 
lands  through  such  programs  as  Wild,  Scenic,  or  Recreational  River  designation  or 
or  development  of  State  parks,  etc.,  for  suitable  reaches  of  the  lover  Shevenne 
River;  and  encouraging  the  use  of  more  land  treatment  measures  such  as  conservation 
tillage,  stock  ponds,  and  sheltcrbelts. 

3.15  The  selected  plan  would  require  compensation  to  offset  .some  of  the 
project's  impacts.  The  Corps  of  Engineers  would  implement  me  levee  and  two 
diversions,  the  5-foot  raise  of  Baldhill  Dam,  and  the  fish  and  wildlife 
compensation  required  for  these  features.  All  other  project  features,  any 
other  required  compensation,  and  various  IQ  measures  would  be  the  respons¬ 
ibility  of  other  agencies. 

3.16  The  modification  of  Baldhill  Dam  would  require  the  replacement  of 
fish-rearing  ponds  and  a  hatchery  building  located  immediately  downstream 
of  the  dam.  These  structures  would  cither  be  relocated  on  existing  project 
lands  or  on  land  acquired  for  relocation.  This  relocation  would  be  a 
comparable  replacement  of  facilities  and  a  project  respen:  iaility.  (See 
General  Reevaluation  Report  for  design  and  construction  considerations.) 

The  temporary  inundation  of  wildlifu  hahitat  caused  by  the  fluctuating 
flood  pool  would  adversely  affect  the  vegetation  and  its  value  for  wildlife. 

Three  equally  desirable  compensation  alternatives  have  been  deve loped 
for  the  mitigation  of  habitat  impacts. 

3.18  If  project  lands  are  not  managed  for  fish  and  wildlife  purposes  (for 
example,  if  they  are  not  available  or  not  suitable),  up  to  450  acres  of  existing 
habitat  (including  about  292  acres  of  woodland,  about  155  acres  of  grassland, 
and  about  3  acres  of  shrubland)  would  have  to  be  purchased  and  managed  for 
wildlife  mitigation. 
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3.19  If  project  lands  are  managed  for  wildlife  mitigation  (including 
fencing),  272  acres  of  additional  woodland  would  have  to  be  purchased 
and  managed  for  wildlife  mitigation.  'However,  if  excess  woodland  or 
grassland  is  acquired  for  other  project  purposes,  these  lands  could 
be  managed  (fencing,  tree  planting,  etc.)  for  wildlife  mitigation  and 
the  additional  number  of  woodland  acres  needed  could  be  reduced.  This 
is  only  possible  if  woodland  or  excess  grassland  or  cropland  is  avail¬ 
able  and  project  lands,  excluding  those  used  for  other  purposes,  are 
fenced  and  managed  for  fish  and  wildlife  resources. 

3.20  It  may  be  possible  to  compensate  for  wildlife  losses  by  using  a 
combination  of  the  mitigation  plans  discussed  above.  If  only  a  portion 
of  the  project  lands  is  available  for  fencing  and  wildlife  management,  up 
to  450  acres  of  additional  lands  would  have  to  be  purchased  to  mitigate 
losses  not  compensated  for  on  project  lands.  (See  Appendix  D  for  a 
discussion  of  the  effects  of  inundation  on  vegetation  and  Appendix  N  for 
a  detailed  description  of  mitigation  requirements). 

3.21  Preliminary  evaluations  indicate  that  some  mitigation  would  be 
required  for  the  Dead  Colt  Creek  tributary  dam.  Final  design  of  the 
structure  and  mitigation  requirements  for  the  dam  would  be  the  respon¬ 
sibility  of  other  agencies.  For  additional  discussion  of  mitigation 
requirements  and  costs,  see  other  portions  of  the  Keevn lunt ion  Report 
and  KIS,  and  Appendixes  1  (Recreation  Resource  Analysis)  and  X  (Fish 
and  Wildlife  Coordination  Act  Report)  of  the  Reevaiuation  Report. 

3.22  Implementation  of  the  overall  project  would  he  a  joint  Federal  a  tv.: 
local  effort,  with  total  first  costs  of  $M,800,(Vio  (October  I9$t  pri-e 
levels) ,  and  a  B/C  ratio  of  5.0.  This  KiS  discusses  primarily  those 
components  of  the  selected  plan  that  the  Corps  Is  responsible  for  implem¬ 
enting.  The  B/C  ratio  fur  the  Corps  portion  of  the  overall  pro j vet  is 

7.5. 

Comparative  Impacts  of  Alternatives 

3.23  Table  2  presents  the  comparative  impacts  of  the  various  alternative 
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could  affect  soaa  araaa. 


Nw  affaet.  Wetland  re 
etorstion  aay  Iaprova 
river’s  watar  quality. 


No  known  effect,  tntanslvs  survey 
and  lasting  sight  locate  pre¬ 
viously  unknown  s’gmflcant 

re  sour see. 


Sana  so  *0  plan. 


About  : TO  acraa  would  About  170  aeraa  would  ba 
ba  affeated,  aostly  affected,  aoatly  because 
of  tha  raise  of  Baldhlil 
Daa.  Soaa  alnor  clearing 
(about  5  acras)  would  ba 
required  far  construction  of 
diversions.  Tna  snn iter  celts 
var tad  to  a  weed-type  would  craata  soaa  habitat, 
eoaaunlty.  (The  shelter- 
baits  and  Wild  A  Scanic 
Alvars  prograa  would 
eraata  and  presarve 
aoaa  woodlands.) 


No  offset. 


No  affect. 


Sana  aa  Salactad  Plan. 


Saaa  aa  K  plan. 


Sams  ss  EQ  plan.  An 
additional  97  cabins 
A  f*r*s.  2  church  caaps. 

2  aultllaally  dwalllnia, 
and  cchtr  relocations. 

Possible  lnaculclaa  par- 
calvad  3uJ  ec  acqulaltton 
of  lands  for  project  pur- 
poaas  and  for  envlraiaen-a 
Kitiqscion. 

Unknown.  (Ml 


No  elgnlflcent  affect.  No  affect. 

(Wetland  restoration 
and  Wild  and  Scanic 
Alvars  prograa  could 
affaet  aoaa  areas.) 

About  3  kilaa  of  About  3  allaa  af  river 
river  would  ba  af-  would  ba  affected  by  ana 

factad  by  the  rsiae  r»lf»  af  Lake  Ashtabula, 

af  Uke  Aehtebuls. 

(Varloua  10  aaasuMi 
would  anhanea  tna 


rlvarlna  aaviroi 


tat.) 


I ’C  of  S.7.  Total  first  costa:  |(C  of  i.k.  Total  first 

SSI. 500, 500.  Avar sy a  annual  cssta:  $ !), J00.300. 

residual  Coed  daeaqsa.  {4,717.300,  Avarsqa  annual  residual 

flooa  daasqaa:  {i.JH.OOO, 


»'C  af  S.O.  Tots.  »/c  of  A. 9.  Total  flrit 
first  costa:  costa:  I.J.bOO.300.  Avarsqa 

J»;.4!n,ui.0.  Avaraqa  annual  raaldoal  flood  atesqas: 
sni.uS1.  residual  flood  ;  J,  ,’q) ,  35,1, 
daaadss:  JJ.JbS.l'OO. 


Naina  af  BsldMll  hi 
aauid  affaet  23  pra- 
hlatorie  altaai  ib«  d 
Celt  Creak  Daa  cauld 
afreet  t  praniaterie 
sits.)  Intsnsive  sur¬ 
vey  and  testing  any 
laaata  previously  un¬ 
known  slgnl floor t 


Change*  la  Baldniu  Don  pro- 
poaad  under  the  5sa  Safety 
Prograa  aauid  ■( fvet  two  pry. 
histone  sites,  Intanair* 
survey  an*  tasting  aay  1 tea l a 
prwvlaualy  unknown  algmfloant 
raaxiraas. 


Trass  is  artat  lea 


Ppriag-fad  stras— 


basis*!  Air  wall-ssala-  Tystaa  will  asnttisu* 

Ulaad  and  laugratad  t*  b*  lapraaad  sad 
SnsiptrlsUad  netware. 


A  auakav  af  iprtng-fad 
•iraaw  paiatlag  Ik* 
tbavaaaa  Alvar  katwaaa 
KAadtad  lad  Aaeala  kals 
lapraw*  waits  qua! tty  and 
aasMld*  llakarv  kaaaftla. 

T*a  was at  qualllv  af 
ta*  fheyana*  liver 
and  Lake  Ashtabula 
A*  ralatlwaly  paav. 


(t  12/11) 


•a  affaot  ta  aatlal- 
pqtad. 


Tha  wata*  awality  t* 
■at  assactad  t* 
laps***. 


)  saw  brldga*  sanded.  2  frontage 
ra ada  a  laaa*  la  (Seat  fargs.  las* 
Hand  lag  during  apart  1 1  an  af 
Imam  dlvarelea. 


3  a*w  bridges;  2  fran- 
tag*  reads  alasad  la 
Waal  fargs. 


N*  advaraa  affaet.  Wild  and  fvnali  Saaa  a*  Bi  plan. 
Ilvara  Pragrta  would  anfcana*  and 
pro  earns  pu-tlraia  af  theta  atraaac. 


Various  aaas.raa  la  tha  IQ  tie* 
( suck  a*  war  lead  sastasailan, 
auktapawr. Saaata,  load  traataant 
aaaaussa,  ate.)  cauls  laps*** 
tha  u>.<*s  quality.  Thar* 
waul*  b*  aa  advaraa  tnpaers 
aa  water  quality. 
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lea*  *a  IQ  *laa. 


laaa  a*  IQ  plan. 


Baa*  as  IQ  plaa. 


•  a*  10  plaa. 


Ins 


Ne  advaraa  affect  < 

wares  quality.  _ 

■aaaurat  af  rha  plaa 
tsuld  help  laps*** 
Ik*  watar  quality. 


■"I  ft  'JjfcJt* 


mmmm*  ' 


t 


tstrurjs.tftvKrttom*  "’ 


I»p«et  eat.gory 

(MtlWtlC 

qualities 


Tebi#  2  -  Cooperative  Lapse  ts  of  alternatives  continued 


Fian‘*> 


Sea*  condition 

Without  condition 
(no  action) 

Envlronaentei  >>u*Uev  pi*.. 

Nonatrueturel  plen 

Recrnrended  plan/  N«tlon*l  Econoelc 

Selected  plen  i?)  Developaent  plan 

Wildlife,  vepetetlcn, 
water,  end  variety  sf 
lar.dieepe*  produce 
outetendlnp  eeethetle 
quelltlea.  Scenic  road 
rout*  developed  In  lower 
batln. 

Aesthetic  quelltle* 
will  decline  ellp.ntly 
Seceuj*  of  elearlnp  of 
woodland*,  wetlaod 
drelnni*.  end  decline 
af  wildlife. 

No  alinlflcant  advert*  effect.  Net 
benefit*  would  eccru*  e*  a  reault 
of  th*  verlou*  E3  see jure*. 

Benefit*  could  accrue  froa 
wet  lend  restoration  end 

Ltd  relocation*. 

Asount  of  deed  vvpelt-  No  eipr.lflceat  adverse 
tlsn  would  lr.crese*  effect*.  Shelterbelta 

beceus*  of  rale*  or  would  provide  som  benefits. 

Lake  Aehtabul*.  (Sene-  Increased  asount  of  lead 
flta  would  eccru*  froa  vegetation  froa  raise  of  Lake 
verlou*  10  aeeeurea.)  Aantebul*. 

flahary  in  rlvar 
and  Lake 

Aahltbult 

S3  specie*  of  fieh 
present.  151  sf  river 
flanlng  In  Stet*  l*  an 
Sheyenn*  liver.  Lake 

A*b  tabula  ha*  fer  fei 
flehery  a*  a  reault  cf 
atocklnp  propria. 

Weter  quality  will 
continue  ts  decline. 
Tlanery  aay  also 
decline  a*  *  result. 

Suhiipoundaents,  controlled 
g.-etmg.  and  low- flow  lugaentsl'.or. 
would  ennene*  tn*  flenery. 

No  effect. 

Federal  threatened 
and 

andangered  epee  lea 

laid  eeplee  and  p*rc(rlne 

falcon*  probably  alprat* 
through  th*  ere*.  No 
naeti.ng. 

Na  change  except  that 
ceased  by  Impacts  out* 
eld*  cf  prefect  ere*. 

No  adv*r*e  effect. 

No  effect. 

State  rare  apecle* 

33  rer*  plant*  and  7  r*.* 
bird*  In  a.-**,  Som  *r* 
reetrlcted  to  tn* 

Sheyenn*  baeln  (Kindred 
tc  Ana* la). 

Sooe  c leering,  draining 
etc.,  1*  anticipated 
m***  epee!**  uvy  be 
effected  because  sf 
their  unique  require, 
sent*. 

,  Wo  adveree  effect.  Som  of  th* 
Mssure*  would  preeerv*  the 
habitat  and  tnarafsr*  benefit 
th*  r ere  specie*. 

No  effect. 

StlM  of  It'**  Aen-  I*  is*  of  Like*  Ashteoul* 
tabul*  could  el  Hirst*  could  ellilnat*  soa*  spawning 
com  apswnlng  habitat.  habitat. 

(SublnpOundmenCi  and 
controlled  gracing  could 
anhane#  th*  fiehery.. 


No  cdvcrcc  effect.  No  effect. 


See*  «e  13  plan.  No  advere*  effect. 


wiiiur* 


me  lower  iealn  U  * 
prlM  wildlife  ere* 
beeeuee  of  me  abundance 
and  type  of  vegete:  ;en 
preaent.  lie*  end 
nong*M  SlrdJ  end 
make  v*  *  Jtgni- 
fleent  reeource. 


Wildlife  aanafeaent  The  verlou*  EO  ecieure*  would 
practiced  will  increase,  benefit  the  the  habitat  and 
Halted  daveldpoente  wildlife.  Habitat  would  be 
anticipated  will  cause  praaerved  er  enhanced. 
Incline!  in  habitat 
and  populations. 


Wetland  raatoratlan  and 
on-land  etora|e  would 
benefit  wildlife. 


Ecu  habitat  would  be  Sou  wildlife  habitat  would 
deetroyad  or  edvereely  be  edvereely  effected  by  the 
effected  by  the  rdite  the  -dice  of  baldnill  las. 
or  laldhlll  da*,  wild 
Ufa  and  hao  it  at  would 
be  praaerved  or  enhance] 
by  ver'oue  EC  aceswres. 


Netlande 


Will  end  Seems 
Alver 


teout  ’50.3C0  ecree  in 
baoln— core  tnan  half 
are  upet-eae  of  Law* 
a*h tabula. 


The  reach  free  worec* 
to  '/alley  City  hae 
Wild  and  Scams  Alver 
potantlal.  Jtata  or 
fedaral  protection  ea y 
be  eaeroiaed. 


Scow  draining  eapected 
especially  on  vt.et.ig 
apr; cultural  land). 
Little  dremtrg  **- 
pec  ted  at  reaervolr 
bltea.  Acreage  and 
waluea  wilt  probably 
decline. 


'Wetland  velaea  »nd  habitat  would  be 
ennemed  through  reiteration. 

About  *0  eares  «f  alter. bottoe 
wetlende  would  be  adversely 
effected. 


leseuae  Halted  d*v#l-  Would  foliar  elld  end  Scenic  diver 
opunta  are  we.teeted,  design*'.. or.  potential  *y  lapruvlr.g 
future  inclueion  In  tne  wetwr  quality  ccap-snenta  and 
ayatea  would  be  pea-  e.  ntreillrg  privet*  levee  esnetrue- 
eib.e  but  do**  r.ot  ****  tion.  Continued  end  mere***: 
in  the  near  future.  public  land  control  would  en- 

Debris  reaoval  free  courage  future  protection  of 

Kindred  to  in*  eeutn  Wild  end  Scenic  liver  vela**, 
would  einlMlly  affect 
Wild  and  Secnlc  liver 
value*. 


Wetland  reetoretlon  erd 
on-lend  etsrag*  would 
enhance  wetland  value*. 
About  K  acre*  ef  diteh- 
bottoe  wetland*  would 
be  edvoraely  effectod. 


Weald  edvereely  afreet  a 
aaall  aegaent  sf  tn*  rlvar 
at  Weat  large.  Would 
bdhdflt  Wild  and  Jctnie 
Alvar  waluea  througn  Im¬ 
proved  water  quality  re- 
tutting  free  wetland 
reatoration,  ate.  Fusils 
land  aontrolt  would  be 
encourad**. 


Abcgt  fe]  acroa  would  The  rale*  of  laldhlll  Sec 
bt  adverae'.y  affected  would  edvereely  effect  about 
by  »or*  frej-vnt  ln)  acre  a  of  wetlands  in  the 

Ir.uMatlwn  reused  by  upptr  end  of  the  pool.  Con- 
relat  of  Lew*  Aah.  trol  of  dralneit  would  reault 

Ubula.  .'.-tlendv  In  bwnv!  lie .  As  *  rwult, 

would  be  enhanced  by  no  nw|  change  m  .elleiwt 

wetland  raatoratlon  u  vapweted. 
end  control  of  wetland 
dtelnaac.Me  »  »■ 

ew!t,  no  net  .'Sene* 


Would  adveraely  affect  Would  neve  toiai.  ap¬ 
portion*  of  in*  vara*  lapaeta  t»  Wild 


river  through  Weat 
Farps  and  Horae*. 

"•.•.Id  lurr.'V*  valet 

quality  and  aneowrsp# 
prugreas  to  secure 
pubUo  ownetahip  *r 
land. 


and  Scenic  liver  attribute* 
near  Weat  ferpo  end  Horace. 
Suae  benefit*  fro*  ispruved 
water  duality  end  control  sf 

ef  Ki»ete  levee*. 


Hunting  Upland  pee*  hunting  Hunting  »sull  preeee.y  Hunting  app.rtun'.t lee  would  benefit 

w.  bdMlhetdl  at  Kindred  mere***  bee*. a*  a f  taraupn  nebitet  ennenevaent. 

•roe  end  waterfowl  Increasing  papulation*, 

hunt  in*  *t  Lew*  lentebule.Hlpner  travel  seeta,  end 
9**r  hunt  In*  l*  elpnl-  lasw  ef  coasaieb'.*  elder- 
fleent  Ut  the  Kindred  iw'.ivt  utei. 

erwe. 


t’1  Up jar  peeauret  ef  plena,  a**  teat  far  Petal la; 

Without  teed  It  leu  (a*  dense)  •  CUarlng  ef  weodtend*  and  trainepe  ef  wellendt  wilt  eer.tlnu*. 
teerpeaey  fleet  ft*ntln|  welt  taeliew*. 

fctvlrsaaenul  Duality  plan  .  L***e  and  dlverplte  at  Waal  Farge/llverpld*.  Div*r*iw  fret  Narec*  l* 
Weit  far**.  Wetland  reeteretlee.  Shelter** Ua  *  d  preaa*d  waterway.  Swbiatauedeent*. 

Nteelrwetural  plan  -  lelaaattae  t*  bailey  City  aed  Lleaen.  Kin*  lev***.  Wetland  reetaratlae  lee. 
laed  llaripe).  fleed  pneftai,  Uvea  and  dlvtrpltn  at  Watt  Farge/llversl**, 


Hurting  jf  port  unit  lea 

*.p«t  be  enhanced  through 

wetland  rettorttlen. 


Hunt  in*  sppartuhit.ee 
in  the  Law*  Aehtae.il* 

tree  el IS l  decreet* 
becauee  ef  habitat 
deteriorate**.  Verio 
IS  eeeaur*)  would 
enhance  nebitet.' 


Hunt  if*  opportunist**  in 

Law*  Aanttbul*  *r«a  *jg»; 
Seer****  because  tf  habitat 
let erteretlb*. 


*•’  the  pwttlMi*  at  the  r*ca*»*»d*d  plen  selected  vie*  that  wwla  s»  i-r lana-.tec 
bv  tne  Eery,  Include  the  levee  ptwrelon  ereun*  — -t  till'  blvetetd*.  t*« 
dtvereloe  Ire*  Here.1*  to  West  Aery*.  th*  )-im  rale*  *t  laee  Aehteaule, 
end  eev  retwtrdd  tsep****t  inn  tor  the  S-tsrt  cei.e  0tr.*v  plan  rv.t.rv, 
end  »uet  at  is*  10  neeeut**  would  k*  ts*  prinerv  raepunelbl t It v  at  utt*r 
event  tee  er  Inter*. t*.  eltneupn  *11  ;.«r,«v»t*  are  diecu.e.d  l*  ts.  tl>, 

Cm. r  el  Ae.vvU.ll>.  Ivrort,  epawsdtsee,  end  etser  telated  l.vvM»i. 
lepette  e •>.•*«  bv  neeeuv.a  tn  ts*  eele.t.d  plen  enlv  er*  indicated  In 
pereetseeo*. 


leleeted  plan  -  L**ae*  and  diver  ate*  at  Weet  Far  pn;  biters  He.  Slew  lan  fro*  Here**  t*  Wait  farp*. 
l-fewt  rata*  of  hltttU  Da*.  Wetland  reateratlan.  Contrel  ef  |r«!M|*  end  Ktveld  live**. 

•tel  t*rt*  Up.  bunrtpe  pub  lie  ewaeranlp  of  riverine  envirn.eeel. 


Hattenel  beat  tele  heenjapeeal  plan  .  f.fent  rtlbo  ef  la**  AaMtOule,  Levee  end  dldtrilen  it  Weat 
Per  lo/lt  vara  It*.  Plverale*  free  Here**  to  Wett  farp*  Aim  Levee*,  rtoodp'.aia  refulatlan.  Cantret 
Klvete  lave*  eenetrueiten. 


o 
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4.00  AFFECTED  ENVIRONMENT 
Environmental  Conditions 


4.01  The  Shevenne  River  basin,  located  in  a  predominantly  agricultural 
area  of  eastern  North  Dakota,  has  a  drainage  area  of  6,900  square  miles 
and  drains  into  the  Red  River  of  the  North  about  10  miles  north  of  Fargo, 
North  Dakota.  The  basin  occupies  an  area  of  more  than  3  million  acres, 
over  70  percent  of  which  is  cropland. 

4.02  The  scarcity  and  importance  of  woodlands  in  the  area  is  demonstrated 
by  the  fact  that  only  1  percent  of  the  basin  is  forested.  However,  the 
vegetation  of  the  basin  is  very  diverse  and  includes  many  plants  that  are 
rare  in  North  Dakota,  most  of  which  are  found  in  the  woodlands  between 
Kindred  and  Lisbon. 

4.03  Because  of  its  diverse  and  relatively  abundant  vegetation,  the 
Sheyenne  basin  also  contains  many  species  of  wildlife.  The  woodlands  be¬ 
tween  Kindred  and  Lisbon  are  essential  to  continue  the  high  productivity 
of  certain  species  such  as  white-tailed  deer  and  to  provide  habitat  for 
at  least  nine  rare  species  of  birds. 

4.04  Numerous  cultural  resource  investigations  have  been  undertaken  in 
the  Sheyenne  River  basin.  To  date,  there  are  263  known  prehistoric  and 
54  known  historic  sites  in  the  basin,  with  an  additional  125  prehistoric 
and  60  historic  site  leads.  Additional  surveys  and  testing  will  probably 
identify  many  more  sites. 

4.05  The  lower  Sheyenne  River  basin  consists  of  parts  of  Cass,  Richland, 
Ransom,  and  Barnes  Counties.  The  population  of  this  area  increased  8.6 
percent  from  1950  to  1970,  mostly  because  of  the  overwhelming  25.1- 
percent  increase  in  Cass  County.  However,  Barnes,  Ransom,  and  Richland 
Counties  decreased  by  13.1,  20.0,  and  8.9  percent,  respectively.  The  fastest 
growing  city  in  the  lower  basin  was  West  Fargo,  which  recorded  a  population 
increase  of  342  percent  from  1950  to  1970. 

4.06  A  number  of  land-based  recreation  areas  and  associated  facilities 
including  city,  county,  and  State  parks  exist  throughout  the  Sheyenne  basin. 
Boating,  canoeing,  and  camping  are  already  popular  or  rapidly  growing  in 
popularity,  but  opportunities  for  these  activities  are  limited  and  inade¬ 
quate  in  the  lower  Sheyenne  River  basin.  Lake  Ashtabula  and  the  areas 
upstream  of  the  lake  and  between  Kindred  and  Lisbon  offer  fishing  and 
hunting  opportunities.  Additional  water  acreage,  access  to  existing  re¬ 
sources,  and  acquisition,  preservation,  and  development  of  existing  resources 
are  needed. 

Significant  Resources  and  Concerns 
Environmental 

4,07  Significant  resources  identified  on  the  basis  of  public  interest,  lav, 
standards,  and/or  technical  criteria  include  woodlands,  cultural  resources, 
wetlands,  fish  and  wildlife,  endangered  species,  the  Sheyenne  National  Grass¬ 
lands,  wildlife  management  areas,  and  scenic  qualities,  A  summary  of  these 
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resources  is  presented  in  the  following  paragraphs.  The  General  Reevalua¬ 
tion  Report  and  Technical  Appendixes  contain  more  detailed  information,  in¬ 
cluding  species  lists. 

4.08  Woodlands  -  The  wooded  hills  and  valleys  of  the  Sheyenne  basin  have  beet- 
identified  as  a  significant  wildlife  and  aesthetic  resource.  The  28,000  acres 
of  woodland  in  the  lower  basin  provide  critical  habitat  for  many  wildlife 
species,  including  white-tailed  deer  and  nongame  birds. 

4.09  Wetlands  -  Wetlands  are  scattered  throughout  the  basin,  with  the 
majority  located  in  the  upper  portion.  These  areas  provide  significant 
waterfowl  habitat  in  the  region  and  are  also  important  to  waterfowl  pro¬ 
duction  in  other  parts  of  North  America. 

4.10  Fish  and  Wildlife  -  The  existing  fish  and  wildlife  and  their  continued 
production  are  a  significant  resource  in  the  basin.  Both  game  and  nongame 
species  have  a  high  aesthetic  value.  The  fishery  of  Lake  Ashtabula  and  the 
river  is  considered  important  on  a  local  scale. 

4.11  Threatened,  Endangered,  and  Rare  Flora  and_  Fauna  -  There  are  federally- 
listed  threatened  and  endangered  species,  including  the  bald  eagle  and 
peregrine  falcon,  which  possibly  migrate  through  the  basin  but  do  not  nest 
there.  There  are  also  a  number  of  species  of  plants  and  animals,  some  unique 
to  the  Sheyenne  basin,  which  are  found  on  various  lists  of  threatened,  endan¬ 
gered,  or  rare  species  prepared  by  agencies  and  institutions  in  North  Dakota. 
Thirty  of  the  bird  species  found  in  the  Sheyenne  basin  are  on  the  National 
Audubon  Society’s  "Blue  List."  This  list  alerts  observers  to  species  which 
have  suffered  recent  population  declines. 

4.12  Sheyenne  National  Grasslands  -  The  Sheyenne  National  Grasslands,  ap¬ 
proximately  70,000  acres  in  size,  is  administered  by  the  U.S.  Forest  Service. 
Grazing  is  its  primary  land  use;  however,  it  does  contain  important  wildlife 
habitat.  For  example,  over  90  percent  of  North  Dakota's  rare  prairie  chicken 
population  is  found  there.  Leasing  the  grasslands  to  local  recidents 

for  grazing  has  been  identified  by  public  input  as  a  matter  of  concern. 

The  ll.S.  Forest  Service  has  an  experimental  shelterbelt  planting  on  the 
grasslands,  using  Scotch  pine  trees  obtained  from  Russia.  This  planting  has 
significant  research  value. 

4.13  Wildlife  Management  Area  -  There  are  a  few  wildlife  management  areas  in 
the  lower  basin,  mostly  State- administered,  which  provide  significant  wildlife 
and  recreation  value.  The  most  important  of  these  is  probably  the  300-acre 
Mirror  Pools  Game  Management  Area,  located  about  15  miles  downstream  of 
Anselm.  The  Baldhill  Dam  State  Game  Refuge  and  Baldhill  State  Game  Management 
Area,  600  acres  and  900  acres,  respectively,  are  adjacent  to  Lake  Ashtabula. 

4.14  Aesthetic  Qualities  -  The  woodlands,  grasslands,  wetlands,  wildlife, 
and  hills  and  valleys  in  the  basin  combine  to  produce  significant  aesthetic 
qualities.  A  scenic  road  has  been  established  in  the  lower  basin  and  various 
public  lands  have  foot  trails  in  the  more  scenic  areas. 
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4-15  Prairie  Chicken  -  The  prairie  chicken  is  a  very  rare  species  in  North 
Dakota,  and  over  90  percent  of  its  population  is  located  within  the  Sheyenne 
National  Grasslands.  Because  this  bird  is  rare,  its  populations  and  habi¬ 
tat  should  be  preserved  and  enhanced  where  possible.  There  is  considerable 
public  concern  and  scientific  interest  in  this  species. 

A. 16  Sandhills  Environment  -  The  sandhills  area  was  formed  through  a  unique 
combination  of  climatic  and  geologic  factors.  Its  ecosystem  encompasses 
about  70,000  acres  and  is  not  found  elsewhere  in  eastern  North  Dakota. 

Local  interests  have  identified  the  combination  of  vegetation,  wildlife, 
and  aesthetic  characteristics  of  this  area  as  a  significant  resource. 

4.17  Unique  Areas  -  A  number  of  areas  in  the  Sheyenne  basin  have 
been  identified  as  unique  by  the  State  because  of  vegetation,  wildlife, 

or  aesthetic,  characteristics.  These  areas  constitute  significant  natural, 
scientific,  and  educational  resources. 

4.18  Spring- Fed  Streams  -  A  number  of  spring-fed  streams  enter  the  Sheyenne 
River  in  the  delta  area.  These  streams  usually  have  better  water  quality  than 
the  Sheyenne  River  and  are  therefore  important  for  forage,  fish  production, 
and  as  places  of  refuge. 

Cultural 

4.19  As  of  17  February  1983,  no  sites  listed  on  or  eligible  for  inclusion  on  the 
National  Register  of  Historic  Places  would  be  affected  by  any  of  the  alterna¬ 
tives.  However,  preliminary  cultural  resource  surveys  have  identified  numer¬ 
ous  sites  in  the  Sheyenne  River  basin.  Intensive  surveys  and  testing  will 

be  conducted  as  project  planning  progresses.  Additional  information  on  the 
known  cultural  resources  of  the  Sheyenne  River  basin  is  available  in  Appendix  E 
of  this  report. 

Recreation 

4.20  Wild,  Scenic,  and  Recreatical  Rivers  Program  (State  or  Federal)  -  The 
free-flowing  nature  of  the  Sheyenne  River,  its  outstanding  natural  and  rec¬ 
reational  values*  and  its  relative  lack  of  intrusion  by  man  have  qualified 
this  river  for  Wild,  Scenic,  or  Recreational  River  status.  The  Nationwide 
Rivers  Inventory,  published  by  the  Heritage  Conservation  and  Recreation  Ser¬ 
vice  in  May  1978,  listed  the  reaches  of  the  Sheyenne  River  from  Horace  to 
Lisbon  (119  miles)  and  from  Lisbon  to  Valley  City  (88  miles)  as  potential 
candidates  for  inclusion  in  the  National  Wild  and  Scenic  Rivers  System  (i.e., 
shown  as  a  category  II  river).  The  updated  Nationwide  River  Inventory, 
dated  September  1980  and  a  final  listing  published  in  January  1982,  no  longer 
list  the  Sheyenne  River  as  one  being  considered  for  inclusion  in  the  system. 

North  Dakota  State  Comprehensive  Outdoor  Recreation  Plans  have  identified 

the  Sheyenne  River  as  a  possible  State  Wild  and  Scenic  or  Recreational  River. 
Potential  for  such  designation  is  high. 


zn 
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4.21  Hunting  and  Fishing  -  Recreational  hunting  and  fishing  are  an  impor¬ 
tant  resource  in  the  basin.  Deer,  waterfowl,  and  upland  game  hunting 

and  both  river  and  reservoir  fishing  are  important  to  the  local  economy  and 
to  leisure  activities  and  are  therefore  a  significant  public  concern. 

4.22  Riverine  Environment  -  The  riverine  environment  has  high  scenic, 
recreational,  wildlife,  scientific,  and  economic  value  of  local  and 
regional  importance  and  is  a  significant  resource. 

Economic 

4.23  The  economic  aspects  of  the  plans  are  both  a  Federal  and  a  local 
concern.  Local  sponsors  have  a  limited  fiscal  capacity  and  are  concerned 
that  project  costs  be  closely  watched. 

Social 

4.24  In  accordance  with  Section  122  of  the  River  and  Harbor  Act  of  1970 
(Public  Law  91-611)  and  the  WRC  Principles  and  Standards,  the  following 
social  factors  were  considered  and  were  determined  to  be  not  significantly 
affected  by  any  of  the  components  of  the  various  plans  studied:  popula¬ 
tion  mobility  and  density,  housing,  education  opportunities,  public 
facilities,  public  services,  local/regional  activity,  real  income  distribu¬ 
tion,  employment/labor  force,  business /in dust rial  activity,  agricultural 
activity,  and  national  defense.  The  effects  of  the  alternatives  on  flood- 
plain  development  were  also  studied  in  accordance  with  E.O.  11988  and  are 
discussed  in  detail  in  other  sections  of  this  report. 

4.25  Potential  exists  for  significant  impacts  to  the  following  social 
factors:  transportation,  local  government  finance,  community  cohesion, 
displacement  of  people,  desirable  community  growth*  health,  land  use, 
institutional  relationships,  noise,  aesthetic  values,  man-made  resources, 
natural  resources,  and  air  and  water  quality. 

4.26  Noise  -  Although  noise  impacts  are  associated  with  the  project  alter¬ 
natives,  they  have  not  been  iuentii ied  as  a  significant  issue. 

4  27  Aesthetic  Values  -  Public  interest  and  technical  criteria  developed 
for  the  study  have  shown  aesthetic  values  to  be  a  significant  resource 
and  an  area  of  concern  in  the  Shevenne  basin.  Aesthetic  features  include 
a  variety  of  habitat  types  and  topographic  characteristics.  The  areas  of 
highest  aesthetic  values  in  the  project  area  are  between  the  towns  of 
Kindred  and  Sheyenne.  (See  earlier  discussion  in  this  section.) 

4.28  Social  Cohesion  -  The  project  area  is  a  region  of  such  natural  and 
man-made  variety  that  social  cohesion  could  be  expected  to  be  the  exception 
rather  than  the  rule.  The  region  includes  a  healthily  growing  metropolitan 
area,  a  number  cf  agricultural  service  towns,  a  mid-sized  city  that  serves  a 
tourist  area,  and  many  farms  and  ranches.  The  populations  of  these  com* 
muni ties  have  divergent  values,  attitudes,  and  interests,  particularly 
regarding  a  resource  such  as  water,  which  is  both  a  threat  and  a  necessity* 
Therefore,  cohesion  is  discussed  in  terms  of  relocations  of  homes  and  busi¬ 
nesses,  perceptions  of  equitv,  and  acceptability  of  the  project  components. 
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4.29  Fiscal  Capacity  of  Sponsors  -  The  North  Dakota  State  Water  Commission  has 
submitted  a  letter  of  intent  to  be  the  non-federal  sponsor  for  this  project. 

The  city  of  West  Fargo  and  the  Southeast  Cass  Water  Management  Board  support 
the  selected  plan,  and  they  are  willing  to  work  with  the  Water  Commission  to 
implement  the  plan.  Other  cities  and  water  management  boards  may  also  be 
responsible  for  certain  costs  and  activities  of  implementation.  Because  most 
of  the  city  and  county  organizations  rely  on  local  taxes  to  finance  their 
activities,  it  is  important  that  they  be  able  to  provide  vital  services  to 
their  citizens  without  imposing  heavy  taxes  upon  them.  At  the  State  level, 

the  State  Water  Commission  does  have  extensive  financial  resources;  however, 
the  future  will  probably  see  an  increasing  emphasis  on  the  Commission’s  role  in 
statewide  development  efforts.  This  shift  in  emphasis  may  divert  funds  somewhat 
from  flood  control  projects. 

4.30  Transportation  -  Roads  serving  the  region  include  Interstates  94  and  29; 
U.S.  10;  ND  26,  32,  46,  and  18;  county  roads;  and  city  streets.  These  form 

a  reasonably  well-maintained  and  integrated  network,  linking  this  region 
to  surrounding  areas  and  connecting  the  cities  within  the  region.  Burling¬ 
ton  Northern  railroad  tracks,  including  those  of  its  major  east-west  route 
through  the  State,  cross  the  Sheyenne  River  valley  at  four  places.  The 
most  significant  obstacle  to  transportation  besides  weather  is  the  number 
of  river  crossings  required. 

4.31  Man-made  Resources  -  Baldhill  Dam  and  Lake  Ashtabula  have  been  identi¬ 
fied,  through  public  concern  and  technical  criteria  developed  for  the  study, 

as  a  significant  recreational,  water  supply,  and  flood  damage  reduction  resource. 
The  boating  and  fishing  use  of  Lake  Ashtabula  should  therefore  not  be  degraded. 
(See  discussion  in  other  portions  of  this  section  for  more  detail.) 

4.32  Natural  Resources  -  Natural  resources  are  abundant  throughout  the  basin 
but  are  mostly  associated  with  the  wooded  valley,  grasslands,  wetlands,  and 
the  river.  The  na*  jral  resources  of  the  basin  have  been  identified  as  sig¬ 
nificant  by  law,  study-specific  technical  criteria,  and  public  interest. 

Issues  of  concern  Include  the  woodlands,  wildlife,  grasslands,  and  recreational 
use.  (See  discussion  in  other  portions  of  this  section  for  more  detail.) 

4.33  Air  -  Impacts  on  air  quality  may  be  associated  with  various  alternatives, 
but  have  n c  been  identified  as  a  significant  issue. 

4.34  Water  -  Water  is  considered  a  significant  resource  as  identified  by  lav, 
study-specific  technical  criteria,  and  public  interest.  Water  supply  and 
water  quality  are  Important  considerations  for  public  health,  fisheries,  and 
wildlife.  The  areas  of  poor  water  quality  in  the  project  area  Include  Lake 
Ashtabula  and  most  of  the  Sheyenne  Fiver.  (See  Appendix  H  for  more  details.) 
Improvement  of  water  quality  is  a  goal  of  project  planning.  (See  discussion  in 
other  portions  of  this  section  for  more  detail.) 


5.00  ENVIRONMENTAL  EFFECTS 


Significant  Impacts 

5.01  This  section  discusses  the  environmental  effects  of  each  alternative 
on  the  significant  issues  given  in  the  preceding  section.  For  additional 
information,  see  the  Comparative  Impacts  and  Compliance  tables  in  this 
document  and  the  General  Reevaluation  Report.  The  impacts  are  described 
primarily  for  measures  that  would  be  implemented  by  the  Corps  of  Engineers. 
It  should  be  noted  that  not  all  features  of  the  plans  require  implementa¬ 
tion  simultaneously.  Other  sections  of  this  report  describe  implementation 
responsibilities . 

Environmental 


5.02  Woodlands  -  Approximately  5  acres  of  woodlands  would  be  lost  as  a  re¬ 
sult  of  the  construction  of  the  diversion  channels  for  the  NED,  EQ,  non- 
structural,  and  selected  plans.  However,  all  of  the  plans  would  mitigate 
this  loss  through  measures  such  as  shelterbelt  planting  along  the  diversion 
channel.  The  EQ  and  selected  plans  could  enhance  and  preserve  woodland 
habitat  and  wildlife  populations  through  programs  such  as  land  treatment 
measures  and  the  Wild  and  Scenic  Rivers  Program.  The  NED  and  selected  plans 
would  affect  another  170  acres  of  woodlands  because  of  the  raise  of  Baldhill 
Dam  and  subsequent  inundation.  Depending  on  the  frequency,  duration,  timing, 
and  other  factors  related  to  the  inundation,  this  temporary  inundation  could 
affect  the  growth  and  species  composition  of  these  areas.  Upland  forest 
vegetation  is  not  tolerant  of  inundation,  even  for  relatively  short  periods. 

This  inundation  would  destroy  some  woodland  vegetation  and  create  areas  of 
more  weedy  vegetation.  (The  effects  of  flooding  on  vegetation  are  discussed 
in  Appendix  D.)  The  raise  of  Lake  Ashtabula  could  affect  170  acres  of  wood¬ 
land  to  varying  degrees.  This  impact  was  considered  when  the  impacts  were 
identified.  These  170  acres  provide  102  wildlife  habitat  units  of  value. 

The  project  would  cause  an  average  annual  equivalent  loss  of  73  habitat  units 
because  of  inundation.  The  effects  of  regrowth  were  considered  in  this 
evaluation.  (See  Appendix  N  for  a  discussion  of  the  impacts  and  mitigation 
requirements.)  Various  mitigation  proposals  have  been  developed  to  compensate 
for  project- induced  losses.  If  Lake  Ashtabula  project  lands  are  fenced,  the 
selected  plan  would  require  compensation  in  the  amount  of  272  acres  of  managed 
woodlands  outside  of  the  flood  pool.  If  Lake  Ashtabula  project  lands  are 
not  fenced  to  control  grazing,  450  acres  of  additional  woodlands,  grasslands, 
and  shrublands  would  be  needed  for  compensation.  (See  paragraphs  5.03  and 
5.04,  3.10-3.22  (Plans  Considered  in  Detail,  and  Appendixes  D  and  N  for  more 
discussion  of  impacts  and  compensation  requirements.)  These  woodlands  provide 
habitat  for  the  abundant  basin  wildlife,  including  rare  species  of  flora  and  fauna 
fauna. 

5.03  Wetlands  -  Wetlands  and  wetland  values,  such  as  flood  damage  reduc¬ 
tion  and  fish  and  wildlife  benefits,  would  be  enhanced  by  the  restoration 
measures  in  the  EQ,  nonstructural ,  and  selected  plans.  Minor  adverse 
impacts  are  anticipated  from  the  raise  of  Balhhlll  Dam.  Approximately 
563  acres  of  wetland  at  the  upper  end  of  the  pool  would  be  temporarily 
inundated.  Major  change  in  the  composition  of  the  wetland  is  not  expected; 
however,  the  areal  extent  and  location  may  change.  This  assessment  of 
wetland  impacts  considers  that  wetland  vegetation  is  tolerant  of  hydric 
(wet)  conditions  and  that  the  5-foot  raise  would  not  be  a  significant 
change  from  existing  conditions,  except  for  the  increased  frequency  and 


EIS-19 


('*  3/18/83) 


duration  of  storage.  Therefore,  mitigation  for  wetland  losses  from  the 
raise  of  Lake  Ashtabula  would  not  be  required.  (See  Appendixes  D  and  N  for 
discussion  on  impacts.)  The  more  stringent  control  of  drainage  measures 
in  the  NED,  FQ,  nonstructural,  and  selected  plans  would  help  retain  the 
effectiveness  of  the  flood  control  plans,  reduce  the  quantity  of  runoff 
water  in  the  future,  and  maintain  the  wildlife  values  of  the  area.  The 
construction  of  sub impoundments  at  Lake  Ashtabula  in  the  EQ  and  selected 
plans  would  also  create  some  wetland  areas.  These  measures  could  improve 
the  water  quality  of  Lake  Ashtabula  and  the  Sheyenne  River.  They  would 
also  create  fish  and  wildlife  habitat  in  the  flood  pool  of  the  reservoir. 

5*04  Fish  and  Wildlife  -  The  fishery  of  Lake  Ashtabula  would  be  adversely 
affected  by  the  raise,  mostly  because  of  the  loss  of  spawning  habitat  and 
temporary  inundation  of  3  river  miles.  Although  these  losses  are  not 
quantifiable,  they  are  not  considered  significant.  Various  measures  in  the 
EQ  and  selected  plans  could  enhance  the  fishery  and  offset  these  losses. 

These  measures  include  wetland  restoration,  aerators,  sub impoundments, 
land  treatment  measures,  and  control  of  grazing  and  cattle  access.  The 
nonstructural  plan  would  have  no  effect  on  the  fishery  of  the  basin.  The 
wildlife  would  benefit  from  measures  in  the  EQ,  nonstructural,  and  selected 
plans  that  preserve  or  enhance  wildlife  habitat,  such  as  shelterbelts  and 
the  preservation  of  riverine  habitat.  The  5-foot  raise  of  Baldhill  Dam 
in  the  NED  and  selected  plans  would  adversely  affect  about  1214  acres  of 
wildlife  habitat,  requiring  mitigation  of  project  impacts  at  Lake  Ashtabula. 

In  addition  to  the  woodland  and  wetland  areas  discussed  previously,  about  474 
acres  of  grassland  areas  would  be  affected  by  the  5-foot  raise.  Depending 
on  the  type  of  grassland  community  involved,  these  areas  can  be  affected 
(possibly  killed)  by  very  short  periods  of  inundation.  Because  of  the 
shorter  recovery  period  for  grasslands  (compared  to  woodlands,  for  example), 
the  average  annual  equivalent  loss  is  68  habitat  units.  Up  to  155  acres 
of  grasslands  would  have  to  be  managed  to  compensate  for  such  losses. 

The  total  average  annual  equivalent  loss  for  all  habitat  types  would 
142  habitat  units.  This  loss  of  habitat  units  would  require  purchase 
management  of  up  to  450  acres  of  habitat  for  mitigation.  (See 
Appendixes  D  and  N  for  more  information).  The  modification  to  Baldhill 
1  *  ■ m  'iither  due  to  the  raise  or  to  the  Dam  Safety  Program  would  require 
the  replacement  of  11  fish-rearing  ponds  and  their  operating  house  located  immediately 
downstream  of  the  dam.  Some  ponds  could  be  relocated  on  adjacent  Federal  lands; 
others  could  require  additional  land  purchases.  Revised  management  of  Baldhill  Dam 
would  result  in  an  increased  frequency  of  floodwater  storage.  This  additional 
floodwater  storage  might  create  areas  of  dead  vegetation  and  weed  communities,  which 
have  limited  wildlife  value.  Increased  winter  drawdowns  would  Increase  the  poten¬ 
tial  for  winter  fish  kills. 


5.05  Threatened,  Endangered,  and  Rare  Flora  and  Fame  -  None  of  the 
plans  would  have  an  adverse  effect  on  Federal  or  State  listed  species. 

(See  Endangered  Species  coordination  letters  in  Appendix  A.)  Some  bene¬ 
fits  could  accrue  through  measures  in  the  EQ  and  selected  plans  that 
provide  for  preservation  of  habitat,  especially  in  the  lover  basin. 

5.06  Sheyenne  National  Grasslands  -  No  significant  adverse  effect  is 
expected.  The  wetland  restoration  and  the  preservation  of  riverine  habitat 
programs  in  the  nonstructural,  EQ,  and  selected  plans  could  affect  some 
areas.  Wildlife  habitat  in  the  grasslands  could  be  coop  lamented  by 
■assures  that  would  maintain  habitat  values  in  the  lower  basin. 
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5.07  Wildlife  Management  Areas  -  No  significant  adverse  effects  are 
expected  from  any  of  the  plans.  The  Baldhill  Dam  State  Game  Refuge  and 
Baldhill  State  Game  Management  Area  would  be  affected  by  temporary  inunda¬ 
tion  from  the  5-foot  raise  of  Baldhill  Dam  in  the  NED  and  selected  plans. 

The  Wild  and  Scenic  Rivers  Program  could  complement  the  Mirror  Pools  Game 
Management  Area  in  the  nonstructural,  EQ,  and  selected  plans  by  providing 
a  wildlife  corridor  between  the  more  heavily  wooded  areas  in  the  lower  basin. 

5.08  Aesthetic  Qualities  -  The  NED  and  selected  plans  would  result  in  major 
adverse  aesthetic  effects,  mainly  because  the  5-foot  raise  of  Baldhill  Dam 
would  destroy  some  of  the  woodlands  and  produce  more  unsightly  mudflats. 

The  nonstructural,  EQ,  and  selected  plans  would  provide  some  aesthetic  bene¬ 
fits  through  environmental  measures  such  as  wetland  restoration,  the  Wild 
and  Scenic  Rivers  Program,  and  land  treatment  measures. 

5.09  Prairie  CJUckei q  -  None  of  the  plans  would  affect  the  prairie  chicken 
or  its  habitat. 

5.10  Sandhills  Environment  -  None  of  the  plans  would  affect  the  sandhills 
environment . 

5.11  Unique  Areas  -  None  of  the  plans  would  affect  any  designated  or 
potential  unique  areas. 

5.12  Spring-Fed  Streams  -  None  of  the  plans  would  have  any  adverse  effects 
on  spring-fed  streams.  The  Wild  and  Scenic  Rivers  Program  in  the  non-struc- 
tural,  EQ,  and  selected  plans  could  complement  and  preserve  these  streams. 

Cultural 

5.13  No  known  significant  cultural  resources  would  be  affected  by  any  of 
the  alternatives.  Preliminary  cultural  resource  surveys  have  identified 
numerous  sites  in  the  Sheyenne  basin,  and  additional  intensive  surveys  and 
testing  will  be  undertaken  to  assess  the  significance  of  these  sites  and 
to  identify  previously  unknown  resources  that  might  be  affected.  The  pri¬ 
mary  impacts  from  the  levee,  diversion,  and  ring  levees  in  the  NED,  non- 
structural,  EQ,  and  selected  plans  result  from  construction  activities. 

Impacts  may  also  result  from  inundation  from  the  wetland  restoration  'r»d 
sub  impoundments  in  the  EQ,  nonstructural,  and  selected  plans.  Surveys 
have  indicated  that  23  sites  could  be  affected  by  a  5-foot  raise  of  Bald¬ 
hill  Dam  and  1  site  would  be  affected  by  Dead  Colt  Creek  Dam  in  the  selected 
plan.  Two  prehistoric  sites  may  also  be  affected  by  the  dam  modifications 
under  the  Dam  Safety  Program  in  the  NED  and  selected  plans.  (It  is  also 
expected  that  the  dam  would  be  modified  under  the  no-action  plan.)  In 

the  nonstructural  plan,  impacts  could  result  from  the  flood  proofing  and 
relocation  components. 

Recreation 

5.14  Wild,  Scenic,  and  Recreational  Rivers  Designation  (State  or  Federal)  - 
Flood  control  measures  can  affect  Wild,  Scenic,  or  Recreational  Rivera 
potentials  In  several  ways.  If  Impacts  are  significant  enough,  future 
designation  options  may  even  be  foreclosed  (e.g.,  an  impoundment  area  would 
probably  foreclose  options  on  that  reach).  Also  possible  are  secondary  impacts 
on  adjacent  reaches  of  the  river  not  directly  affected  by  the  project.  Flood 
control  measures  could  also  have  positive  impacts  upon  designation  (e.g., 
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improvement  of  water  quality  through  wetland  restoration).  The  NED  and  non- 
structural  plans  would  not  significantly  affect  Wild  or  Scenic  River  desig¬ 
nation  potential  of  the  Sheyenne  River,  The  selected  and  EQ  plans  would 
tend  to  foster  potential  for  river  designation.  The  nonstructural,  NED, 
selected,  and  EQ  plans  would  adversely  affect  small  segments  of  the  river 
near  West  Fargo,  but  because  this  area  is  already  significantly  affected 
by  man,  the  Wild  and  Scenic  River  potential  of  this  reach  would  not  be  ap¬ 
preciably  changed.  The  EQ,  nonstructural,  and  selected  plans  would  enhance 
designation  potential  through  such  measures  as  restoration  of  drained  wet¬ 
lands,  more  stringent  controls  of  drainage  and  levee  construction  (also  in 
NED  plan),  control  of  grazing  at  Lake  Ashtabula,  construction  of  subimpound¬ 
ments  at  Lake  Ashtabula,  and  encouragement  of  public  ownership /easements 
of  riverine  lands  for  programs  such  as  the  creation  of  parks  or  forests. 

5.15  Hunting  and  Fishing  -  None  of  the  plans  should  have  a  significant  ad¬ 
verse  effect  on  the  hunting  or  fishing  activities  in  the  basin.  The  5- 

foot  r^ise  of  Baldhill  Dam  would  cause  some  deterioration  of  wildlife  habitat 
and  would  therefore  reduce  wildlife  population  levels.  However,  mitigation 
lands  and  management  practices  would  compensate  for  this  loss,  resulting  in 
little  net  effect  on  hunting  and  fishing  activities.  Various  environmental 
considerations  in  the  EQ  and  selected  plans,  such  as  wetland  restoration, 
subimpoundments  and  aerators  at  Lake  Ashtabula,  and  low-flow  augmentation, 
would  improve  the  hunting  and  fishing  opportunities  in  the  area. 

5.16  Riverine^ ^Ejavironment  -  In  the  NED  and  selected  plans,  about  3  miles  of 
the  Sheyenne  River  would  be  affected  by  the  raise  of  Baldhill  Dam.  Some  areas 
of  dead  vegetation  and  mudflats  would  be  created,  along  with  areas  of  bare 
shoreline  and  weedy  vegetation  caused  by  more  frequent  storage  of  floodwaters. 
(See  Appendix  D  and  other  sections  of  the  report  for  more  detail.)  The  non¬ 
structural,  EQ,  and  selected  plans  would  preserve  a  significant  portion  of  the 
Sheyenne  River  between  Kindred  and  Lisbon  if  the  Wild  and  Scenic  Rivers  Pro¬ 
gram  or  other  public  ownership/ easement  programs  were  instituted. 

Economic 


5.17  The  benefit/cost  ratios  for  the  selected,  NED,  EQ,  and  nonstructural 
plans  are  5.0,  6.9,  5.7,  and  5.6,  respectively.  The  selected  plan  is  the 
roost  expensive  with  a  total  first  cost  of  $61,800,000.  The  NED  plan  is  thor 
least  costly  at  $43,600,000.  The  plans  with  the  highest  and  lowest  residual 
damages  are  the  nonstructural  and  selected  plans,  respectively. 

Soc ia  1 

Impacts  on  Public  Law  9 1- 611  j  Sec t ion  122  Accounts 

5.18  Noise  -  The  noise  impacts  associated  with  ail  of  the  plans  would  be 
short-term  and  are  not  considered  to  be  significant. 

5.1*)  Soc  ia  1  Colics  ion 

a.  The  Effects  of  Relocations  -  Under  the  nonstructural  plan,  build¬ 
ings  in  the  10-year  floodplain  would  be  acquired  after  suffering  serious  flood 
damage.  In  Valley  City  and  Lisbon,  this  would  eventually  affect  126  proper¬ 
ties.  The  affected  neighborhoods  would  experience  both  physical  and  social 
disruption  when  residents  and  businesses  are  moved  away,  perhaps  over  the 
course  of  several  floods.  However,  this  may  be  preferable  to  allowing  damaged 
structures  to  remain  in  the  floodplain,  unrepaired  and  perhaps  abandoned. 
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A  5-foot  raise  of  Baldhill  Dam  (selected  plan)  would  require  the  acquisition 
of  107  properties  (97  cabins,  6  farms,  2  church  camps,  2  inultifamily  dwellings, 
and  other  structures).  Although  many  are  seasonal  residences,  it  is  a  reason¬ 
able  assumption  that  a  sense  of  community  exists  in  some  of  these  "temporary 
neighborhoods,"  and  that  it  would  be  disrupted  or  destroyed  when  cabins  are 
acquired  and  then  relocated  or  removed.  It  is  not  known  if  land  would  be 
available  for  all  of  them  to  be  simply  moved  back  to  the  new  shoreline.  Re¬ 
locations  required  in  West  Fargo  because  of  acquisition  of  property  for  the 
diversion  (NED,  EQ,  nonstructural,  and  selected  plans)  involve  only  three 
properties  and  are  not  expected  to  significantly  change  the  character  or 
cohesion  of  the  community.  The  diversion  from  Horace  to  West  Fargo  is  not 
expected  to  require  any  relocations.  All  acquisitions  must  comply  with  Public 
Law  91-646,  the  Uniform  Relocation  Assistance  and  Real  Property  Acquisition 
Policies  Act  of  1970,  which  should  minimize  negative  consequences  for  the 
individual  household  or  business  and  ensure  consistent  treatment  for  all 
those  affected. 


b.  Perceived  _Equity  -  Probably  any  solution,  including 
the  no-action  alternative,  will  result  in  some  perceptions  of  unfair¬ 
ness  because  the  causes  of  flooding  and  flood  damages  are  seen  from 
opposing  viewpoints,  with  blame  of  both  upstream  (drainage  and  levee 
practices,  for  instance)  and  downstream  (unwise  floodplain  development) 
river  users.  There  will  inevitably  be  difficulty  in  arriving  at  a  solu¬ 
tion  which  everyone  sees  as  equitable,  with  benefits  and  costs  fairly 
distributed.  Because  all  alternatives  include  components  which  attack 
each  of  the  causes  of  increased  flooding,  people  may  feel  that  there  is  an 
equitable  sharing  of  the  social  and  economic  costs  of  flood  control. 
However,  some  components  are  outside  Federal  jurisdiction  for  actual  im¬ 
plementation;  if  a  part  of  the  eventual  solution  is  not  carried  out  by 
its  local  sponsor,  there  will  again  be  a  sense  of  inequity  and  also  of  be¬ 
trayed  trust.  This  could  have  a  serious  effect  on  the  region's  future 
ability  to  reach  compromises  in  solving  its  flood  problems. 

c.  Acceptability  of  Project  Components  -  At  present,  there  are 
no  known  threats  to  social  cohesion  in  terms  of  significant  opposition  to 
any  of  the  alternatives.  This  is  a  change  from  an  earlier  stage  of  the 
Sheyenne  study  when  there  was  strong,  vocal  opposition  against  the  pro¬ 
posed  Kindred  Reservoir.  The  present  alternatives  have  been  developed 
largely  in  response  to  that  opposition.  However,  some  pro-reservoir 
sentiment  clearly  exists,  and  a  focal  point  for  controversy  might  be  the 
Targo-Moorhead  Forum* s  perception  that  diversions  (as  in  each  of  the 
present  plans)  will  simply  not  be  an  adequate  flood  control  solution. 

The  city  of  Grand  Forks  has  also  expressed  concern  that  di>«rsions  may 
worssn  downstream  flooding.  Although  these  perceptions  may  not  agree  with 
those  of  technical  experts,  they  could  cause  considerable  controversy. 
Valley  City  has  indicated  (December  1980)  that  it  is  not  interested  in 
being  the  local  sponsor  of  any  relocations  (the  nonstructural  plan); 
however,  a  plan  >f  gradual  relocations  might  be  acceptable  to  tne  affected 
citizens  If  available  promptly  after  they  have  experienced  flood  damages. 
Opposition  to  the  proposed  raise  of  Baldhill  Dam  luts  become  more  apparent 
sine.*  the  Draft  E1S  was  released  in  early  1982.  This  opposition  renters 
on  users  around  and  owners  upstream  of  the  present  Lake  Ashtabula,  whose 
concerns  stem  from  the  economic,  social,  and  recreational  changes  they 
would  undergo  as  a  result  of  temporary  higher  lake  levels  and  property 
acquisition  by  the  Federal  Government. 
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d.  Fiscal  Capacity  of  Sponsors  -  It  is  not  presently  possible 
to  accurately  predict  the  impacts  of  the  alternatives  on  the  various  spon¬ 
sors  because:  (a)  costs  are  not  known  for  all  components  of  each  plan  (such 
as  flood  proofing  in  the  nonstructural,  EQ,  and  selected  plans  or  ring 
levees  in  all  plans);  (b)  the  cost  of  some  components  may  be  shared  be¬ 
tween  several  local  sponsors  (such  as  the  West  Fargo  levees  and  diversions, 
which  may  be  paid  for  by  a  a  undetermined  combination  of  State  Water  Com¬ 
mission,  city  of  West  Fargo,  and  SE  Cass  Water  Management  District  funds); 

(c)  some  components  would  not  be  paid  for  by  any  local  sponsor,  but  would 
be  the  financial  responsibility  of  individuals  (such  as  removal  of  certain 
private  levees);  and  (d)  current  and  future  financial  positions,  including 
tax  bases,  bonding  abilities,  and  competing  expenditures,  are  not  known  for 
all  potential  local  sponsors.  Although  the  State  Water  Commission  has  indi¬ 
cated  its  intention  to  be  the  local  sponsor,  it  may  still  pass  on  some  costs 
to  other  local  units.  When  costs  have  been  more  thoroughly  developed  and 
local  sponsors  or  cosponsors  identified,  it  will  be  possible  to  see  what  effect 
the  costs  will  have  on  the  fiscal  bases  of  those  sponsors,  and  hence  on  their 
taxable  population.  This  information  will  be  collected  during  Phase  II  and 
presented  in  an  EIS  Supplement  if  the  impacts  are  found  to  be  significant. 

e.  Transportation  -  The  diversion  at  West  Fargo/Riverside 
in  the  nonstructural,  EQ,  NED,  and  selected  plans  would  require  construc¬ 
tion  of  the  following  five  new  bridges:  Horace  Road,  north  of  1-94;  13th 
Avenue  South,  near  1-94;  Main  Avenue  West,  near  Bonanzaville;  BNRR,  south 
of  sewage  lagoons;  12th  Avenue  North,  at  the  Sheyenne  River. 

Although  construction  of  each  road  bridge  might  take  3  or  4  months,  the  neces¬ 
sary  detours  and  bypasses  are  expected  to  cause  minimal  impacts  on  travel 
time  or  safety.  Assuming  Main  Avenue  traffic  would  be  rerouted  onto  its 
two  frontage  roads  aroiaid  the  construction  site,  there  would  be  temporary 
congestion  in  those  commercial  and  industrial  areas.  The  railroad  bridge 
would  not  interrupt  service  on  the  main  line.  Although  the  bridge 
might  take  more  than  a  year  to  build,  Burlington  Northern  would  construct  a 
bypass  before  disrupting  the  existing  track.  The  only  permanent  road  clo¬ 
sures  will  be  the  Main  Avenue  West  frontage  roads,  which  will  cause  insignifi¬ 
cant  changes  in  access  to  the  businesses  located  nearby,  and  Third  Avenue  NW, 
located  in  a  new  industrial  area,  which  should  not  affect  the  remaining 
Industrial  sites.  The  diversion  from  Horace  to  West  Fargo  in  the.  EQ,  NF.D,  and 
selected  plans  would  require  modification  to  th*  present  1-94  bridges;  signifi¬ 
cant  disruption  during  one  construction  season  is  anticipated.  Other  roads 
should  not  be  significantly  disrupted  during  construction,  but  the  diversion 
is  designed  to  £llow  flows  over  the  roads  during  floods.  This  would  require 
some  detours,  although  probably  fewer  than  those  needed  under  present  flood 
conditions. 


f.  Environmental  mitigation  plans  being  studied  include  either 
acquisition  and  management  of  up  to  450  acres,  and/or  management  of  project 
lands  alone.  Neither  option  will  provide  significantly  beneficial  social 
impacts  and  one  has  potential  fer  causing  significant  negative  social  effects. 
(The  other  option  may  not  be  locally  popular  or  favorably  perceived,  but  would 
not  cause  significant  quantifiable  harm.) 


The  negative  effects  would  result  if  the  acquisition  of  up  to  292  acres  of 
hardwood  lands  for  mitigation  were  to  occur  in  Griggs  County.  In  addition  to 
opposition  which  already  exists  in  some  parts  of  that  county,  there  are  three 
perspectives  from  *;hich  Griggs  County  could  suffer  harm:  present  resource  base; 
scale  of  impact;  and  tax  base  consequences. 

(1)  Of  th  '  counties  in  the  region  which  might  provide  this 
mitigation  land,  Griggs  has  the  smallest  size  and  population,  has  experienced 
the  worst  decline  in  population,  has  one  of  the  highest  proportions  of  the 
population  in  the  aged  category  (65  years  or  more),  has  the  highest  rate  of 
substandard  housing,  has  the  lowest  government  revenue,  and  has  the  highest 
per  capita  property  taxes.  Many  of  these  statistics  simply  reflect  the  lack 
of  a  significant  urban  area  within  the  county,  but  they  also  indicate  a 
comparatively  weak  social  resource  bare  that  would  be  aggravated  by  removal 
of  land  resources  from  the  county. 

(2)  Acquisition  of  2*2  hardwood  acres  within  Griggs  County  would 
remove  about  5  percent  of  all  hardwood  in  the  county  from  private  control  (about 
twice  as  great  an  effect  as  it  would  cause  in  any  of  the  other  counties).  Com¬ 
bined  with  the  loss  of  private  hardwood  acreage  due  to  inundation  from  the 
raise  of  Lake  Ashtabula,  the  loss  of  private  hardwood  land  is  about  12  per¬ 
cent  in  Griggs  (nearly  three  times  the  amount  that  would  occur  in  the  other 
counties).  Government  acquisition  of  land,  particularly  tor  wildlife  purposes, 
is  a  very  sensitive  issue  in  North  Dakota.  Taking  this  amount  of  land  in 
Griggs  County  for  this  purpose  would  be  seen  as  inequitable  by  many  of  its 
citizens. 


(3)  Lands  acquired  for  reservoirs  by  the  Corps  of  Engineers  are 
covered  by  Public  Law  94-565  (31  USC  1606),  and  are  considered  "entitlement 
lands"  for  which  Federal  compensation  (in  lieu  of  local  taxes)  is  paid  to  the 
local  taxing  authority.  However,  lands  acquired  for  mitigation  purposes  by 
the  Corps  are  not  entitlement  lands,  and  the  tax  base  is  thus  permanently 
reduced,  with  no  compensation  to  the  local  government  unit. 

5.20  Aesthetic  Values  -  The  impacts  on  aesthetic  values  are  discussed  earlier 
in  this  section  (see  paragraphs  5.08  and  5.16). 

5.21  Min-Made  Resources  -  The  impacts  on  these  resources  are  discussed  earlier 
in  this  section  (see  paragraphs  5.06,  5.07,  5.13,  and  5.18). 

5.22  Natural  Resources  -  The  impacts  on  these  resources  are  discussed  earlier 
in  this  section  (see  paragraphs  5.02  to  5.07,  and  5.09  to  5.16). 

5.23  Air  -  The  impacts  on  air  quality  associated  with  all  of  the  plans  would 
he  short-term  anti  are  not  considered  to  be  signli  icatu  . 

5.24  Water  •  The  5-foot  raise  of  Baldhill  Dam  would  neither  improve  nor 
degrade  the  water  quality  of  Lake  Ashtabula.  Most  of  the  water  quality 
problems  at  Lake  Ashtabula  occur  during  the  summer  and  are  related  to 
algae  and  aquatic  vascular  plant  growth.  This  profuse  growth  is  the 
result  of  a  seemingly  inexhaustible  supply  of  nitrogen  and  phosphorus 

in  the  sediment  and  the  water  column  during  the  growing  season.  The 
proposed  modification  of  flood  control  operations  would  result  in  a 
higher  pool  and  longer  detention  time  for  water  during  the  early  spring. 

But  in  most  ceses,  the  pool  elevation  would  return  to  the  normal  seasonal 
operating  range  before  the  growing  season,  without  significantly  changing 
the  initial  available  nutrient  supply.  Those  features  that  affect  runoff 
(such  as  wetland  restoration,  better  land  use  planning,  and  control  of 
drainage)  would  result  In  '*'*"•«*  improvement  in  water  quality  through  reduc¬ 
tions  in  erosion  and  nutr*?nt  loading  (see  paragraphs  5.03,  5.04,  5.12, 
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tions  in  erosion  and  nutrient  loading  (see  paragraphs  5.03,  5.04,  5.12, 
5.15,  and  5.16,  and  Appendix  H) .  The  water  quality  of  the  Dead  Colt 
Creek  Reservoir  is  expected  to  be  similar  to  other  existing  reservoirs 
in  the  area,  such  as  Clausen  Springs.  Algal  blooms  are  possible  and  the 
water  quality  would  be  relatively  poor  but  adequate  for  most  recreational 
activities.  Various  measures  of  the  selected  plan  (such  as  upstream  land 
treatment  and  control  of  cattle  access)  could  help  improve  the  water 
quality  in  the  basin.  No  adverse  effects  on  water  quality  are  anticipated 
because  of  implementation  of  the  selected  plan. 


6.00  PUBLIC  INVOLVEMENT 
Public  Involvement  Program 

6.01  A  Notice  of  Intent  to  Prepare  a  Draft  Environmental  Impact  Statement 
for  a  Proposed  Flood  Damage  Reduction  Project,  Sheyenne  River,  North  Dakota, 
appeared  in  the  Federal  Register  on  15  May  1980.  This  net ice  invited 
participation  in  the  scoping  process  by  anyone  who  was  interested. 

6.02  As  part  of  the  study  and  scoping  process,  the  views  of  the  public 
were  actively  solicited  throughout  the  course  of  the  study.  Individuals, 
groups,  civic  organizations,  and  government  bodies  were  brought  into  the 
study  process  through  a  broadly-based  public  information  program,  including 
regular  communication  on  project  matters.  In  addition,  a  Citizens  Committee 
was  formed  in  June  1976.  The  committee  met  periodically  to  hear  and  dis¬ 
cuss  presentations  on  the  water  resource  development  plans  and  issues  in 
the  basin.  These  meetings  were  open  to  the  public.  In  August  1980,  the 
Stage  2  Documentation  Report  was  distributed  to  the  public  for  review  and 
comment.  Throughout  the  study,  coordination  has  been  maintained  between 
the  St.  Paul  District  and  Federal,  State,  and  local  government  agencies 
and  interested  groups,  agencies,  and  citizens.  A  detailed  discussion  of 
the  public  involvement  program  is  presented  in  Appendix  A. 

Required  Coordination 

6.03  After  coordination  of  the  Draft  EIS  with  appropriate  agencies, 
groups,  and  individuals,  various  meetings  were  held.  Comments  received 
at  the  meetings  or  by  letter  concerning  the  Draft  Design  Memorandum  and 
EIS  were  used  in  the  preparation  of  the  final  planning  report  and  EIS. 
Coordination  with  appropriate  agencies  and  groups  will  continue  throughout 
the  study  process. 

6.04  Further  coordination  is  required  with  the  Fish  and  Wildlife  Service 
and  other  agencies  concerning  implementation  of  the  mitigation  plan.  Wild¬ 
life  management  opportunities  on  project  lands  will  be  investigated  and 
used  to  the  maximum  extent  possible.  Implementing  agencies  for  components 
of  the  selected  plan  that  are  not  the  responsibility  of  the  Corps  of  Engi¬ 
neers  have  not  been  identified. 

6.05  In  accordance  with  Section  7(c)  of  the  Endangered  Species  Act  of 
1973,  as  amended,  the  Reevaluation  Report  and  EIS  contain  a  summary  of 
the  biological  assessment  of  impacts  on  federally-listed  or  proposed 
threatened  or  endangered  species  which  may  be  affected  by  the  project. 
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6.06  The  results  of  all  cultural  resource  investigations  will  be  coordi¬ 
nated  with  the  State  Historic  Preservation  Office  and  the  National  Park 
Servi*.  The  comments  of  the  Advisory  Council  on  Historic  Preservation 
will  be  requested  in  accordance  with  36  CFR  800  for  all  significant  cul¬ 
tural  resources  that  may  be  affected  by  the  proposed  project. 

6.07  Continued  coordination  with  Federal,  State,  and  local  agencies  will 
be  necessary  to  ensure  that  a  socially  and  environmentally  acceptable  plan 
is  implemented. 

6.08  Because  the  proposed  plan  involves  placement  of  fill  material  in 
waters  of  the  United  States,  a  Section  404(b)(1)  Evaluation  of  the  effects 
of  the  fill  placement  has  been  prepared  and  circulated  with  these  documents 
in  compliance  with  the  Clean  Water  Act  of  1977,  as  amended  (Public  Law 
95-217).  The  Reevaluation  Report  and  Final  EIS,  containing  the  Section 
404(b)(1)  Evaluation,  will  be  submitted  to  Congress  pursuant  to  Section 
404(r)  of  the  Clean  Water  Act.  Only  those  plan  features  to  be  implemented 
by  the  Corps  are  covered  by  the  Section  404(b)(1)  Evaluation.  If  other 
plan  features  involve  Section  404  regulated  activities,  the  implementing 
agency  would  be  required  to  obtain  the  Section  404  permits  in  these  cases. 

El S  Distribution 


6.09  The  following  agencies,  organizations,  and  individuals  were  provided 
copies  of  the  draft  Reevaluation  Report/EIS.  They  will  also  receive  copies 
of  the  final  Reevaluation  Report/EIS,  or  a  notice  of  availability. 


State  Conservationist 
Bismarck,  ND 

U.S.  Forest  Service 
Missoula,  MT 

Deputy  Reg.  Forester 
Missoula,  MT 

ND  Coordinator,  Custer  NF 
Bismarck,  ND 

Chief,  River  Basin  Pin.  Br. 
Washington,  D.C. 

Deputy  Asst.  Sec.  for  Env. 
Affairs 

Washington,  D.C. 

Director 

Office  of  Fed.  Activities 
Washing ton,  D.C. 

Region  VIII 
U.S.  EPA 
Denver,  CO 

Garrison  Diver.  Conserv.  Diat. 
Carrington,  ND 


Dept,  of  Health  &  Human  Serv. 
Washington,  D.C. 

Dept ,  of  Health  &  Human  Serv. 
Denver,  CO 

Advisory  Council  on  Historic  Pres. 
Washington,  D.C. 

Administrator 
HUD,  Region  VIII 
Denver,  CO 

Asst.  Sec.  for  Prog.  Policy 
Washington,  D.C. 

Regional  Direr  ter 

U.S.  Fish  and  Wildlife  Service 

Lakewood,  CO 

U.S.  Fish  &  Wildlife  Service 
Bismarck,  ND 

Bureau  of  Indian  Affairs 
Aberdeen,  SD 

Bureau  of  Land  Management 
Dickinson,  ND 
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Div.  of  Cultural  Programs 
Denver,  CO 

Chief,  Interagency  Arch.  Serv. 
Denver ,  CO 


USGS,  Conserv.  Div. 

Denver ,  CO 

Asst.  Dir.,  Centre:  Region 
U.S.  Geological  Survey 
Denver ,  CO 

District  Chief 

U.S.  Geological  Survey 

Bismarck,  ND 

Director 

Water  Resources  Management  Div. 
Seattle,  WA 

U.S.  Dept,  of  Transportation 
Denver,  CO 

Commander  (dew) 

Second  Coast  Guard  District 
St.  Louis,  MO 

N.D.  Dept,  of  Agriculture 
Bismarck,  ND 

Department  of  Anthropology 
Grand  Forks,  ND 

Attorney  General's  Office 
Bismarck,  ND 

Clearinghouse-Fed.  Aid 
Bismarck,  ND 

Dr.  Gary  Johnson,  Reg.  EIS 
Bismarck,  ND 

Energy  Specialist 
Bismarck,  ND 

Dr.  Robert  Johnson,  State  Forester 
Bottineau,  ND 

District  Forester 
Bottineau,  ND 

Commissioner 

N.D.  Game  &  Fish  Dept. 

Bismarck,  ND 


Liaison  Officer 
Bureau  of  Mines 
Bismarck,  ND 

Director 

National  Park  Service 
Denver,  CO 

North  Dakota  Hwy.  Department 
Bismarck,  ND 

St-te  Historical  Society 
Bismarck,  ND 

State  Historic  Pres.  Officer 
Bismarck,  ND 

Executive  Director 
ND  Indian  Aff.  Comm. 

Belcourt,  ND 

North  Dakota  Land  Dept. 

Bismarck,  ND 

Chairman 

Governor's  Natural  Res.  Council 
Bismarck,  ND 

Director 

N.D.  State  Planning  Div. 

Bismarck,  ND 

Reclamation  Director 
Public  Serv.  Comm,  of  ND 
Bismarck,  ND 

Executive  Officer 

ND  State  Outdoor  Rec .  Agency 

Mandan,  ND 

Executive  Secretary 

North  Dakota  Soil  Cons.  Comm. 

Bismarck,  ND 

Chief  Engineer 

North  Dakota  Water  Commission 
Bismarck,  ND 

Documents  Librarian 
Fort  Collins,  CO 

North  Dakota  State  University  Library 
Fargo,  ND 

University  of  North  Dakota  Library 
Grand  Forks,  ND 
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North  Dakota  Geological  Survey 
Grand  Forks,  ND 

Administrator 
ND  Dept,  of  Health 
Bismarck,  ND 

Lake  Agassiz  Reg.  Council 
Fargo,  ND 

National  Audubon  Society 
Jamestown,  ND 

National  Audubon  Society 
Madison,  WI 

North  Central  Reg.  Vice  Pres. 
Omaha,  NE 

Director 

Institute  for  Ecol.  Studies 
Grand  Forks,  ND 

Environmental  Defense  Fund  Inc. 
Washington,  D.C. 

H.  Paul  Friesema 
Indianapolis,  IN 

North  Central  Region 
Natl.  Wildlife  Federation 
Mandau,  ND 

North  Central  Plan.  Council 
Devils  Lake,  ND 

North  Dakota  Nat.  Science  Soc. 
Bismarck.  ND 

President 

North  Dakota  Wildlife  Federation 
Watford  City,  ND 

Chairman,  Dakota  Croup 
Sierra  Club 
Minot,  ND 

Executive  Vice  President 
North  Dakota  Water  Users  Assoc. 
Minot.  ND 


Thermodsgard  Law  Library 
Grand  Forks,  ND 

Veterans  Memorial  Library 
Bismarck,  ND 

Old  West  Regional  Commission 
Rapid  City,  SD 

The  Waterways  Journal 
St.  Louis,  MO 

North  Central  Field  Rep. 

Wildlife  Management  Inst. 

Firth,  NE 

Water  Res.  &  Coastal  Cons.  Prog. 
National  Wildlife  Federation 
Washington,  D.C. 


Isaak  Walton  League  of  America 
Arlington.  VA 
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Public  Views  and  Responses 


6.10  The  original  Kindred  Lake  flood  control  project  was  authorized  by 
Congress  in  1970,  and  a  Final  Environmental  Impact  Statement  for  the 
project  was  completed  in  that  year.  In  response  to  official  comments 
on  the  interim  survey  reports  by  the  Departments  of  the  Interior,  Agri¬ 
culture,  and  others,  a  Kindred  Lake  Restudy  was  initiated  in  1972.  This 
study  addressed  potential  groundwater  problems,  the  effects  of  reservoir 
storage  on  water  quality  control,  and  the  possible  bank  slope  stability 
problems  resulting  from  impoundment  of  water  in  the  authorized  Kindred  Lake. 

The  restudy  did  confirm  that  some  groundwater  level  increases  and  shore 
erosion  could  be  expected  with  reservoir  development. 

6.11  In  1976,  a  complete  reevaluation  of  alternatives  was  undertaken  to 
address  issues  regarding  plan  selection  that  were  unresolved  at  the  time 
of  authorization  or  which  arose  after  authorization.  The  study  procedures 
and  plan  selection  must  address  current  Water  Resources  Council  criteria. 
Coordination  for  the  current  study  has  involved  telephone  contacts, 
letters,  and  several  meetings  with  local.  State,  and  Federal  interests 
and  the  Sheyenne  River  Citizens  Committee. 

6.12  During  the  public  involvement  program,  many  public  views  were  ex¬ 
pressed  that  had  a  major  influence  on  the  study  and  that  were  considered 
in  the  decision-making  process.  Two  primary  concerns  were  the  reduction 
of  flooding  problems  and  the  minimization  of  social  impacts.  There  was 
considerable  local.  State,  and  Federal  opposition  to  the  authorized  Kindred 
Dam,  primarily  because  of  the  large  quantity  of  land  needed  f »r  the  project. 
Concern  was  expressed  over  the  loss  of  wildlife  habitat,  social  and  cultural 
Impacts „  and  locating  the  project  where  the  actual  flood  damages  occur.  All 
of  these  concerns  and  others  were  considered  in  the  plan  formulation 
process  and  in  identification  of  the  selected  plan. 
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404(b)(1)  Evaluation  of 
Proposed  Plan  for  Flood  Control 
Sheyenne  River,  North  Dakota 


As  required  by  Section  404(b)(1)  of  the  Clean  Water  Act  of  1977  (Public  La-  95-217), 
the  following  is  an  evaluation  of  the  proposed  construction  and  fill  activity 
for  the  Sheyenne  River,  North  Dakota,  flood  control  project. 

1.  Project  Description 

a.  Location.  The  project  is  located  on  the  Sheyenne  River  in  eastern  North 
Dakota  near  the  cities  of  West  Fargo,  Valley  City,  and  Horace. 

b.  General  description.  The  proposed  project  has  two  principal  components: 

U)  the  West  Fargo  diversions  and  (2)  the  modifications  to  the  Baldhill  Dam  (Lake 
Ashtabula )( Plate  2).  The  proposed  diversion  structures  would  have  three  in¬ 
lets/outlets  on  the  Sheyenne  River  in  the  area  of  West  Fargo  and  Horace  (see 
Plates  3  and  4).  .In  addition,  three  cross-channel  retarding  structures  would  be 
built.  The  modifications  to  the  Baldhill  Dam  would  consist  of  raising  the  eleva¬ 
tion  of  the  present  structure,  removing  or  modifying  the  existing  floodgate  on  the 
right  (west)  side  of  the  dam,  and  constructing  a  new  floodgate  and  channel  on  the 
left  (east)  side  (Plate  5). 

c.  Authority  and  purpose.  The  Flood  Control  Act  of  31  December  1970  (Public 
Law  91-611),  Title  II,' Section  201,  authorizes  the  Secretary  of  the  Army,  acting 
through  the  Chief  of  Engineers,  to  construct  and  implement  the  Kindred  Lake  project 
and  other  improvements  in  the  Sheyenne  River  basin.  In  1976,  a  postauthori cation 
study  was  initiated  to  reevaluate  the  problems  and  needs  of  the  basin  and  develop 
alternative  solutions  to  flood  damage  and  related  problems. 

d.  General  description  of  dredged  or  fill  material. 

( 1 )  General  characteristics  of  material. 

Diversion:  Compacted  earth  fill  and  riprap  would  be  used  for  the  cross-channel 
structures.  Culverts  or  gated  structures  would  be  placed  in  the  earth  dikes  and 
steel  sheetpile  would  be  used  to  help  stabilize  the  earth  embankment.  Riprap 
consisting  of  random  fill  and  rock  would  be  used  to  control  erosion. 

Dam:  The  addition  to  the  sides  of  the  dam  would  be  riprap  and  earth  fill.  The 
teaporary  cofferdams  would  be  earth-fill  structures  with  steel  snee tpile.  The 
present  spillway  would  be  modified  or  removed  and  the  channel  filled" with  com¬ 
pacted  earth.  The  cofferdam  used  for  the  existing  spillway  could  become  part  of 
tne  dam  after  construction  or  could  be  removed. 


(2)  Quantity  of  material  proposed  for  discharge. 

(a)  Diver a ion:  Approximately  2,000  cubic  yards  of  earth  fill  and  riprap  would  be 
needed  at  each  diversion  opening  and  for  the  cross-channel  structure.  Steel  sheet¬ 
pile  nay  also  be  used. 

(b)  Dam:  Approximately  110,000  cubic  yards  of  earth  fill  would  be  required  for 
the  cofferdams.  About  575,000  cubic  yards  of  earth  fill  would  be  required  to 
raise  the  dam,  extend  the  aidealopes,  and,  if  recommended,  fill  the  existing 
spillway  and  channel.  Steel  sheetpile  may  also  be  used.  Not  all  of  this  material 
wc* Id  be  placed  below  the  water  line. 
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(3)  Source  of  material.  It  is  anticipated  that  most  of  the  earth  fill 
material  would  be  obtained  from  the  excavation  for  the  new  spillway.  If  additional 
material  is  needed  it  would  be  obtained  from  sites  that  are  compatible  with  the 
requirements  of  NHPA  and  the  Clean  Water  Act.  Concrete  and  steel  sheetpile  would 
be  commercially  purchased.  Riprap  would  be  obtained  by  using  field  stones  from  the 
surrounding  area  and/or  quarry  sites  as  required. 

e.  Description  of  the  proposed  discharge  sites. 


(1)  Location  (Plates  2,  3,  4,  and  5) 

Diversion:  The  areas  to  be  riprapped  and  the  location  of  the  channel  structure 
are  at  river  miles  24,  29,  end  42  of  the  Sheyenne  River. 

Dam:  The  construction  would  occur  at  Baldhill  Dam  (Lake  Ashtabula),  jcated  at 
river  mile  271  of  the  Sheyenne  River. 

(2)  Size^ 

Diversion:  The  total  area  affected  is  about  3  acres  in  size. 

Earn:  The  total  area  affected  is  about  10  acres  in  size. 

( 3)  Type  of  site. 

Diversion:  The  rock  riprap  and  its  foundation  material  would  be  placed  in  open 
water  along  the  riverbank  from  above  the  waterline  to  the  riverbed.  The  compacted 
earth-fill  structures  would  be  placed  in  open  water  across  the  river  channel  from 
the  riverbed  to  the  top  of  the  bank.  Gated  structures  would  be  'used  to  control  the 
flow  of  water. 

Dam:  The  placement  of  fill  to  enlarge  the  dam  would  occur  in  open  water  along  the 
lakeward  side  of  the  dam.  The  cofferdams  would  be  placed  in  open  water  directly 
upstream  of  the  existing  end  proposed  spillways.  The  riprap  earth-fill  material 
would  be  placed  in  open  water  from  above  the  waterline  to  the  riverbed  at  the 
junction  of  the  river  channel  and  the  orcposed  left  bank  channel.  The  existing  spill¬ 
way  and  outlet  channel  consists  of  concrete,  rock,  and  earth  sides  and  bottom. 

( 4 )  Type  of  habitat. 

Diversion:  The  habitat- In "the  area  consists  of  open  water  associated  with  the  river 
and  has  a  sand,  silt,  ar.d  clay  bottom. 

Dam:  The  habitat  in  the  area  consists  of  open  water  associated  with  Lake  Ashtabula 
and  the  river.  The  bottom  is  mostly  silt  and  clay. 

(5)  Timing  and  duration  of  discharge.  Fill  activities  would  be  associated 
with  the  construction  phase  of  the  project,  which  is  expected  to  begin  about  1990. 

f.  Description  of  disposal  method. 

Diversion  and  bam:  TT**  fill  material  would  be  brought  in  and  mechanically  discharged 
from  barges  and  trucks. 

Diversion:  At  river  miles  24,  29,  and  42,  riprap  would  be  placed  along  the  bank  cf 
the  main  cnannel  on  either  side  of  the  opening  to  the  diversion  canal.  Fo undation 
material  would  consist  of  contacted  earth  fill  covered  by  large-sized  riprap.  At 
river  miles  42,  29,  and  24  near  the  diversion  channels,  a  flow  regulation  structure 
would  be  constructed  across  the  main  channel  (Plates  3  and  4).  These  would  be  com¬ 
pacted  earth-fill  and  riprap  structures  with  gated  culverts  and  would  be  anchored 
at  each  end  to  rock  riprap  on  the  channel  banks.  Both  the  riprap  and  structures 
would  have  a  foundation  layer  of  ooapacted  earth  fill. 
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Dam.  The  height  of  the  dam  would  be  raised  by  5  feet,  and  the  base  would  be  expanded 
approximately  600  feet.  On  the  upstream  side  of  the  dam,  the  fill  material  would 
consist  of  rock  riprap.  In  addition  to  raising  the  height  of  the  structure,  the 
existing  spillway  and  channel  on  the  right  side  may  be  removed  and  replaced  with 
compacted  earth  fill  and  riprap.  A  new  spillway  and  channel  would  be  constructed  on 
the  left  side  of  the  dam.  During  the  construction  phase,  cofferdams  would  be  placed 
around  the  upstream  side  of  the  spillways.  The  cofferdam  placed  for  the  existing 
spillway  could  be  either  temporary  or  permanent  and  could  become  part  of  the  dam' 
structure  after  construction. 


II.  Factual  Determinations  (Section  230.11) 


a.  Physical  substrate  determinations. 


( 1 )  Substrate  elevation  and  slope. 

Diversion:  The  proposed  construction  area  has  a  typical  riverine  configuration: 
relatively  steep-sided  banks  and  a  flat  central  region.  The  riprap  would  replace 
the  sand  and  clay  now  on  the  channel  bank.  The  cross-channel  structures  would  cause 
a  change  in  bottom  geometry  over  a  small  area. 


Dam:  The  side  of  Baldhill  Dam  where  the  rock  fill  would  be  placed  has  a  height  of 
about  40  feet  and  a  1:3  slope.  The  cofferdams  would  butt  up  against  the  dam  and 
the  lakeshore  and  would  run  along  the  relatively  flat  lake  bottom.  The  bathymetric 
conf igura+ * on  at  the  junction  downstream  is  similar  to  that  found  near  the  diversion 
described  above.  The  riprap  would  replace  the  sand  and  clay  now  on  the  channel  bank. 
If  the  existing  spillway  is  filled,  it  would  modify  a  small  area. 


(2 )  Sediment  type. 

Diversion:  The  sediment  in  this  area  consists  mostly  of  river-deposited  silts  and 
clays. 


Dam:  The  sediment  in  this  area  consists  of  gravel,  sand,  silt,  and  clay  in  varying 
quantities. 


(3)  Dredged/fill  material  movement.  The  fill  material  would  be  relatively 
stable  and  is  not  expected  io  move  after  placement. 


(4)  Physical  effects  on  benthos.  Some  benthic  organisms  would  be  buried  by 
the  fill  material.  However,  recolonization  should  occur  fairly  rapidly  on  the  new 
substrate.  In  addition,  the  coarser  texture  of  the  fill  material  would  provide  more 
diverse  and  probably  higher  quality  habitat  than  what  is  presently  found  in  the  area. 


(5)  Other  effects.  See  other  portions  of  this  evaluation  for  a  discussion 
of  other  effects. 


(6)  Actions  taken  to  minimize  impacts.  The  use  of  coarse  fill  and  material 
with  a  composition  similar  to  the  existing  substrate  would  reduce  impacts.  The  effects 
of  fill  placement  are  not  expected  to  be  significant. 


b.  Water  circulation,  fluctuation,  and  salinity  determinations. 


(1J  Water. 


(a)  Salinity.  There  would  be  no  effect  on  salinity. 
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(b)  Water  chemistry.  There  would  be  no  effect  on  water  chemistry. 

( c )  Clarity.  The  clarity  of  the  water  in  the  immediate  area  would  be 
reduced  temporarily.  Increased  turbidity  would  be  localized  and  would  have  no  long¬ 
term  effects. 

(d)  Color.  Increased  turbidity  would  temporarily  affect  the  water 
color;  however,  no  long-term  or  significant  effects  are  expected. 

(e)  Taste.  There  would  be  no  effect  on  taste. 

( f )  Dissolved  gas  levels.  There  would  be  no  effect  on  dissolved  gas 

levels. 

(g)  Nutrients.  Because  the  fill  material  is  essentially  the  same  as 
the  existing  substrate  at  the  disposal  site,  no  effects  are  anticipated. 

(h)  Eutrophication.  The  fill  activities  would  not  affect  the  eutro¬ 
phication  level  of  the  river  or  Lake  Ashtabula. 

( 2 )  Current  patterns  and  circulation. 

( a )  Current  patterns  and  flow . 

Diversion:  The  cross -channel  structures  w  oil  cause  a  slight  constriction  of  flow 
during  low  and  moderate  water  stages.  At  high  flows,  the  water  would  be  channeled 
through  the  diversion  structures. 

Dam:  The  proposed  project  is  not  expected  to  cause  variations  in  the  current  or 
circulation  patterns  of  the  river. 

(b)  Velocity. 

Diversion:  The  velccTTyin  the  river  would  be  reduced  in  the  area  of  the  diversions 
during  moderate  and  high  flows.  There  would  be  little  effect  on  low  flows. 

Dam:  Velocities  would  not  be  affected. 

(c)  Stratification.  Fill  activities  would  have  no  effect  on 
stratification. 

(d)  Hydrologic  regime.  The  fill  activities  would  reduce  downstream 
Hood  flows  and  stages. 

(3)  Normal  water  level  fluctuations.  The  revised  operating  plan  of  the  lake 
caused  by  fill  activities  would  increase  water  level  fluctuation  in  Lake  Ashtabula 
and  decrease  fluctuations  downstream.  The  fill  activities  at  the  diversions  would 
decrease  water  level  fluctuations  in  the  main  river  channel  by  diverting  flood  flows. 

(4)  Salinity  gradients.  Salinity  would  not  be  affected. 

(5)  Actions  that  will  be  taken  to  minimize  impacts. 

Diversion  and  bam:  Hie  use  ot  compacted  earth  fill  material  and  riprap  with  particle 
size  greater  than  silt  and  the  use  of  mechanical  disposal  techniques  would  minimize 
the  impacts  of  turbidity. 
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c.  Suspended  particulate/turbidity  determinations. 


(1)  Expected  changes  in  suspended  particulates  and  turbidity  levels  in 


vicinity  of  disposal  site. 

M version' and  Dam:  Fill  material  would  consist  of  sand,  rock,  sheetpile,  earth  fill,  and 
connate,  none  of  which  should  release  constituents  in  overlying  water  that  would  cause 
alterations  of  biological  communities.  Some  exchange  with  disturbed  sediments  may 
occur  during  construction,  but  any  adverse  impact  would  be  short-term  and  minor. 

Increased  turbidity  during  construction  caused  by  the  suspension  of  minor  amounts 
of  small  particles  in  the  fill  material  and  resuspension  of  bottom  sediment  material 
would  be  the  only  water  quality  problems  expected  to  be  caused  by  the  project.  This 
increase  would  be  short-term  and  would  not  result  in  significant  effects. 

( 2 )  Effects  on  chemical  and  physical  properties  of  the  water  column . 


(a)  Light  penetration. 

Diversion  and  Dam:  Some  increase  in  turbidity  and  suspended  solids  would  be  expected 
during  construction.  This  condition  would  not  be  severe,  however,  and  would  end  with 
the  completion  of  the  construction  phase. 

(b)  Dissolved  oxygen.  The  fill  activities  would  have  no  significant 
effect  on  dissolved  oxygen  levels'. 

(c)  Toxic  metals  and  organics.  No  effect.  The  fill  material  is  essen¬ 
tially  the  same  composition  as  the  existing  substrate  and  includes  large  rock. 

(d)  Pathogens .  No  effect. 

( e)  Aesthetics. 

Diversion:  Some  trees  and  shoreline  vegetation  would  be  removed  for  the  diversion 
openings  and  the  placement  of  riprap.  The  cross-channel  structures  would  detract 
from  the  visual  apjmrance  of  the  river. 

Dam:  During  construction,  the  cofferdams  would  detract  from  the  visual  appearance 
of  Lake  Ashtabula. 


(  3 )  Effects  on  biota. 

(a)  Primary  production,  photosynthesis.  The  fill  activities  would  have 
little  effect  on  these  items. 


(b)  Suspension/filter  feeders.  Placement  and  removal  of  the  fill 
material  would  destroy  or  displace  some  of  these  aquatic  organisms.  However,  im¬ 
pacts  are  expected  to  be  minor.  The  permanent  fill  would  have  nr  effect. 

(c)  Sight  feeders.  Impacts  would  be  similar  to  those  expected  for  the 
filter  feeders. 


(A)  Actions  taken  to  minimize  impacts.  The  use  of  clean  fill  with  a  composi¬ 
tion  similar  to  that  of  the  existing  substrate  and  the  use  of  nonhydra ulic  methods  of 
placement  would  reduce  impacts. 


4  *  ** 
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d.  Contaminant  determinations .  The  fill  material  would  consist  of  rock,  gravel, 
steel,  concrete,  and  material  similar  to  the  existing  substrate.  Although  an  analysis 
has  not  been  conducted,  it  is  not  anticipated  that  any  new  contaminants  would  be  in¬ 
troduced  or  released  as  a  result  of  the  fill  activities. 

e.  Aquatic  ecosystem  and  organism  determinations. 

(1)  Effects  on  plankton.  Minor  impacts  would  result,  from  the  placement 
and  removal  of  the  fill  material.  Most  of  these  effects  would  result  from  the 
displacement  of  organisms. 

(2)  Effects  on  benthos. 

Diversion:  Some  marginal  habitat  would  be  destroyed  by  the  placement  of  the  riprap 
and  cross-channel  structures.  However,  these  structures  would  provide  improved,  more 
diverse  habitat  for  benthic  organisms. 

Dam:  The  fill  material  at  Baldhill  Dam  would  bury  existing  communities  but  would  provide 
new  habitat  similar  to  that  which  presently  exists. 

(3)  Effects  on  nekton.  The  fill  material  would  cause  a  minor  disruption 
of  the  nekton,  resulting  from  increased  turbidity. 

(4)  Effects  on  aquatic  food  web.  The  fill  activities  would  have  little 
effect  on  the  aquatic  food  web  or  product i on . 

Diversion:  The  cross -channel  structures  have  the  potential  to  block  movement  of 
plant  or  animal  species.  The  size  of  the  openings,  however,  should  preclude  this 
from  happening.  During  high  flows,  organisms  would  be  able  to  go  through  the  diver¬ 
sion  channel.  Habitat  in  the  fill  area  is  generally  not  conducive  to  feeding,  spawn¬ 
ing,  or  breeding. 

Dam:  Raising  the  height  of  the  dam  would  provide  no  greater  hindrance  to  biotic 
movement  than  already  exists.  The  area  which  would  be  covered  ic  marginal  habitat 
for  aquatic  organisms.  The  rock  riprap  would  probably  provide  improved  habitat. 

(5)  Effects  on  special  aquatic  sites. 

(a)  Sanctuaries  and  refuges.  Not  applicable. 

(b)  Wetlands.  Not  applicable. 

(c)  ?Aidflats.  Not  applicable. 

(d)  Vegetated  shallows.  Some  areas  along  the  shore  vegetated 
mostly  with  grass,  sedre,  or  rush  would  be  destroyed  by  the  placement  of  fill. 

(e)  Coral  reefs.  Not  applicable. 

( f )  Riffle  and  pot-  eoi  plexes. 

Diversion:  The  river  in  this  area  is  uniform  in  depth,  has  a  clay -silt  bottom,  and 
is  not  considered  a  riffle/pool  complex. 
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Dam:  The  outlet  channel  downstream  of  the  dam  would  be  filled.  This  area  is  fairly 
uniform  in  depth »  has  a  rock  bottom  in  areas,  but  is  not  considered  a  riffle/ 
pool  area. 


(6)  Threatened  and  endangered  species.  Although  the  bald  eagle  and  pere¬ 
grine  falcon  may  migrate  through  the  area,  they  do  not  nest  here.  No  effects  on 
these  species  or  their  habitat  are  expected.  No  State  threatened  or  endangered 
species  would  be  affected. 

(7)  Qther  wildlife.  There  would  be  minor  effects  on  terrestrial  or  aquatic 
organisms  predominantly  as  a  result  of  increases  in  turbidity  during  placement  and 
removal  of  the  fill. 

(8)  Actions  to  minimize  impacts.  The  use  of  clean  fill,  with  a  composi¬ 
tion  similar  to  the  existing  substrate  In  the  area,  and  placement /removal  by  mechanical 
means  would  reduce  the  impacts. 

f.  Proposed  disposal  site  determinations. 

(1)  Mixing  zone  determination.  The  mixing  zone  would  be  small  and  would 
not  constitute  a  significant  problem  because  of  the  nature  of  the  fill  material 

and  its  placement  by  mechanical  means.  No  liquid  material  would  be  discharged  dur¬ 
ing  construction. 

(2)  Determination  of  compliance  with  applicable  water  quality  standards. 

The  Sheyenre  River  has  been  classified  by  the  State  of  Horth  Dakota  as  a  Class  lA 
stream.  The  waters  of  this  class  ’’permit  the  propagation  and/or  life  of  resident 
fish  species  and  shall  be  suitable  for  boating,  swimming,  and  other  water  recreation." 

Fill  activities  would  conform  to  applicable  State  standards  and  should 

have  no  effect  on  this  classification.  During  construction,  turbidity  or  susper.ued  solids 
levels  could  exceed  legally  acceptable  limits,  but  this  would  be  a  temporary  situation 
and  would  have  no  long-term  environmental  or  water  quality  effects. 

( 3 )  Potential  effects  on  human  use  characteristics. 

(a)  Municipal  and  private  water  supply.  There  would  be  no  effect 
on  water  supplies  except  for  residences  that  pump  river  water  for  vmtering  lawns. 

They  may  experience  some  decline  in  water  if  the  river  is  diverted  during  construction. 

(b)  Recreational  and  commercial  fisheries.  The  fill  activities  would 
nave  little  effect  onfishing”exccpt  at  the  construction  site.  The  openings  in  the 
diversion  structure  should  not  prohibit  fish  movement.  The  structure  at  the  dam 
should  not  restrict  fish  movement  any  more  than  existing  conditions  do. 

( c )  Water-related  recreation.  The  cross-channex  structures  at  the 
diversions  would  restrict  canoe  passage  and  would  necessitate  a  portage. 


(d)  Aesthetics. 

Diversion:  The  cross-channel  structures  and  riprap  would  produce  adverse  aesthetic 
impacts  in  the  urban  environment.  However,  these  effects  arc  expected  to  be  minor. 

Dam:  The  fill  activities  would  produce  soire  adores  aesthetic  impacts.  However, 
because  of  the  existing  dam  and  modified  settii  r  of  the  area,  then  impacts  are  not 
expected  to  be  major. 


EIS-45 


(e )  Parks,  National  and  Historic  Monuments,  National  Seashores, 
wilderness  areas,  research  sites,  and  similar  preserves,  foot  applicable. 

g.  Determination  of  cumulative  effects  on  the  aquatic  ecosystem.  The  im¬ 
pacts  resulting  from  placement  of  the  fill  are  expected  to  be  minor.  They  would 
result  from  the  burying  and  displacement  of  aquatic  species  and  the  increases  in 
turbidity  in  the  construction  area  and  immediately  downstream.  This  turbidity 
would  affect  the  feeding  and  survival  of  some  aquatic  organisms. 

h.  Determination  of  secondary  effects  on  the  aquatic  ecosystem.  Secondary 
impacts  would  include  the  beneficial  value  of  a  more  diverse  and  higher  quality 
substrate  provided  by  the  riprap.  The  cross-channel  structures  should  not  signifi¬ 
cantly  affect  aquatic  organisms. 

III.  Findings  of  Compliance  or  Noncompliance  with  the  Restrictions  on  Discharge 

a.  Adaption  of  the  Section  404(b )( 1 )  guidelines  to  this  evaluation.  This 
evaluation  is  based  on  the  Section  4^4  guidelines. 

b.  Evaluation  of  availability  of  practicable  alternatives  to  the  proposed  dis¬ 
charge  site  which  would  have  less  adverse  impact  on  the  aquatic  ecosystem.  Alter¬ 
native  flood  damage  reduction  measures  were  discussed  In  the  El$  and  Design  Memoran¬ 
dum.  Alternatives  are  rather  limited  and  would  not  significantly  reduce  the  impacts. 

The  dam  has  to  be  upgraded,  even  under  the  no  action  conditions,  to  conform  to  present 
standards,  and  alternatives  to  the  modification  of  the  dam  are  therefore  not  practi¬ 
cal.  The  impacts  resulting  from  the  diversion  structures  could  not  be  significantly 
reduced  by  changing  their  locations  because  the  habitat  in  the  area  is  consistent  in 
type.  The  no  action  alternative  would  reduce  the  environmental  impacts.  However, 

it  would  not  alleviate  flood  damages  to  an  acceptable  degree  and  is  therefore  not  a 
practical  alternative. 

c.  Compliance  with  applicable  State  water  Quality  standards.  The  activities 
would  comply  with  State  standards  with  the  possible  exception  of  turbidity 

or  suspended  solids  levels  during  and  immediately  following  construction. 

d.  Compliance  with  applicable  toxic  effluent  standard  or  prohibition  under  Section 
307  of  the  Clean  Water  ActT  the  activities  should  not  violate  any  toxic  effluent 
standards/" 

e.  Compliance  with  Endangered  Species  Act  of  1973.  The  fill  activities  comply 
with  thc~Erdangered  Species  Act. 

f.  Compliance  with  specified  protection  measures  for  aarli/s  sanctuedes  designed 
by  the  Marine  Protection,  Research,  and  Sanctuaries  Act  of  \*)TT.  Not  applicable. 

g.  Evaluation  of  extent  of  degradation  of  the  waters  of  the  United  States. 

(1)  Significant  adverse  effects  on  human  health  and  welfare. 

(a)  Municipal  and  private  water  supplies.  The  fill  activities  would 

not  affect  water  supplies  except  possibly  during  construction  if  the  river  is  diverted. 
Individuals  that  obtain  river  water  for  watering  lawns  may  then  experience  some  in¬ 
significant  declines. 

(b)  Recreation  and  commercial  fisheries.  During  construction,  the 
fill  would  have  a  minor  adverse  effect  on  the  recreational  fishery  as  a  result  of 


construction  activities  and  temporary  Increases  in  turbidity. 


( c )  Plankton.  The  impacts  on  plankton  would  be  minor,  resulting 
mostly  from  burying  and  increased  turbidity  during  construction. 

(d)  Fish.  The  impacts  on  fish  would  be  minor,  resulting  mostly  from 
disturbance  caused  by  construction  activities. 

(e.)  Shellfish.  The  impacts  on  shellfish  would  be  minor,  resulting 
from  destruction  and  burying  by  construction  activities  and  a  temporary  increase 
in  turbidity. 


(f)  Wildlife.  The  impacts  on  terrestrial  or  aquatic  wildlife  would 
be  minor,  resulting  mostly  from  the  direct  effects  of  construction  activities. 

(g)  Special  aquatic  sites.  Not  applicable. 

( 2 )  Significant  adverse  effects  on  life  stages  of  aquatic  life  and  other 
wildlife  dependent  on  aquatic  ecosystems.  No  significant  adverse  or  beneficial 
impacts  would  occur. 

( 3 )  Significant  adverse  effects  on  aquatic  ecosystem  diversity,  productivity, 
and  stability"  No  significant  adverse  or  beneficial  'Impacts  would  occur ~ 

(4)  Significant  adverse  effects  on  recreational,  aesthetic,  and  economic 
values.  The  fill  activities  would  result  in  minor  advene  impacts  to  recreation 
and  aesthetics  because  the  cross -channel  structures  would  be  unnatural  in  the  area 
and  would  necessitate  a  canoe  portage. 

h.  Appropriate  and  practicable  steps  taken  to  minimise  potential  adverse  impacts 
of  the  discharge  on  the  aquatic  ecosystem,  the  use  of  clean' rill  wi*h  substan¬ 
tially  the  same  composition  as  the  existing  substrate  in  the  area,  and  mechanical 
methods  of  placement  and  removal  would  reduce  impacts  on  aquatic  and  terrestrial 
ecosystems.  The  only  feasible  alternatives  to  open-water  disposal  are  in  the  no 
action  and  the  nonstructural  measures,  neither  of  which  would  solve 

the  existing  flood  damage  problem  to  an  acceptable  degree.  The  fill  activities 
are  required  to  accomplish  the  goals  of  the  project.  There  are  no  practical  methods 
to  further  reduce  the  impacts. 

i.  On  the  basis  of  the  guidelines,  the  proposed  disposal  sites  for  the  discharge 
of  dredged  or  fill  material  are  specified  as  complying  with  the  requirements  of 
these  guidelines. 
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LETTERS  OF  COMMENT 


Federal  and  State  Agencies 

U.S.  Dept,  of  Agriculture,  SCS,  Washington,  D.C. 

U.S.  Dept,  of  Agriculture,  SCS,  Bismarck,  N.D. 

U.S.  Dept,  of  Agriculture,  Forest  Service,  Custer  N.F. 

U.S.  Dept,  of  Commerce,  NOAA,  Washington,  D.C. 

U.S.  Dept,  of  Commerce,  NOAA,  Rockville,  MD 

U.S.  Dept,  of  Commerce,  NOAA,  Kansas  City,  MO 

U.S.  Environmental  Protection  Agency,  Washington,  D.C. 

U.S.  Environmental  Protection  Agency,  Denver,  CO 

Federal  Energy  Regulatory  Commission 

U.S.  Dept,  of  Health  &  Human  Services,  Atlanta,  GA 

U.S.  Dept,  of  Health  &  Human  Services*  Denver,  CO 

U.S.  Dept,  of  Housing  &  Urban  Development,  Denver,  CO 

U.S.  Dept,  of  Interior,  Fish  and  Wildlife  Service,  Denver,  CO 

Minnesota  Pollution  Control  Agency 

North  Dakota  Federal  Aid  Coordinator  Office 

North  Dakota  State  Highway  Dept. 

North  Dakota  Dept,  of  Human  Services 
North  Dakota  Parks  &  Recreation  Dept. 

North  Dakota  State  Water  Commission 


Regional  and  Loc al  Governments 

Barnes  County  Water  Resource  District 

City  of  Valley  City 

City  of  West  Fargo 

Griggs  County 

Riverside  Township 

Southeast  Cass  Water  Resource  District 

Steele  County 

Sverdrup  Township 

Traill  County 

Washburn  Township 

Individuals  and  Organizations 

Abraham,  Lester  M.  (with  lnclosures) 

Dakota  Water  Users,  Inc.  (with  inclosure) 
First  Evangelical  Free  Church 
National  Wildlife  Federation  (with  inclosure) 
North  Dakota  Wildlife  Federation,  Inc. 

The  University  of  North  Dakota 
United  Methodist  Church 
Valley  City  Flood  Com!  t  tee 
Welland,  Ronald 
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LETTERS  of  COMMENT 
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